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Preface 


Both the rationale for and objectives of this monograph are described in 
greater detail in the introductory chapter. So, too, are the limitations im- 
posed. Virtually all pertinent information available was examined; thus, 
the materials selected and described are comprehensive and substantially 
exhaustive. 

In addition to providing a summary and evaluation of information al- 
ready available, this monograph contains reports of twelve hitherto un- 
published experiments. They are described in part in the body of the 
monograph and more completely in the Appendix. They extend existing 
information on the role of meaningfulness, similarity, and familiarization 
of stimuli in paired-associates learning. Moreover, they illustrate, con- 
cretely, problems, methods, findings, and theoretical implications of findings. 

This monograph was prepared to meet the needs of three different groups. 
One group, small but growing in size, consists of those individuals currently 
or prospectively involved in research on the role of meaningfulness, similari- 
ty, and familiarization of stimuli in paired-associates learning. For them, 
the consolidation of information obtained in past research contained in this 
work should permit greater concentration on future normative and experi- 
mental investigations. 

Another group, overlapping but larger in size, comprises those who teach 
courses in verbal behavior and learning, those who are carrying out research 
in other areas of this field, and those who are attempting to apply findings 
about paired-associates learning to various extra-laboratory tasks such as 
second-language learning. A third group, the largest and the one being con- 
stantly replenished, consists of students who are or will soon be enrolled in 
courses and seminars on verbal behavior and learning. Included also are 
those students who, on their own, desire some exposure to methods, data, 
and theory in an important area of this field. 


Amherst, Massachusetts A. E. Goss 
June, 1965 C. Е. МОРЕ 
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CHAPTER 1 


Introduction 


LG Werer and evaluated in this monograph are data and theories оп the 
role in paired-associates (PA) learning of meaningfulness, similarity, 
and familiarization of stimulus and of response members of PA lists. Presented 
also are the designs, results, and conclusions of twelve new experiments on 
PA learning in which one or more of the variables have been meaningfulness, 
similarity, and familiarization of stimulus members, response members, or 
both. In order to assure continuity of the summary presentation of data and 
theory, details of the new experiments are reported in the Appendix. When 
pertinent, however, significant features are also mentioned earlier along with 


those of other experiments. 
The rationale for a summary and evaluation of data and theories on mean- 


ingfulness, similarity, and familiarization in PA learning is developed below 
along with explication of the general objectives and of some important limita- 
tions, The over-all plan of the monograph and content of subsequent chapters 
are then described as are the designs of the experiments reported in the 
Appendix. Noted last are a number of abbreviations which are to be em- 
ployed. Some are desirable for brevity and others for continuity with usage 
elsewhere. For convenience, they are defined both in one place and when 
first introduced in subsequent chapters. 


RATIONALE AND GENERAL OBJECTIVES 


Meaningfulness and Verbal Learning was the title and theme of Underwood 
and Schulz’s (1960a) book-length research monograph. A year earlier, Mori- 
kawa (1959a) had reviewed available materials on the role of meaningfulness, 
familiarization, and similarity of stimulus members and of response members 
in PA learning. More recently, Noble (1963) has summarized his own and his 
students’ theoretical, normative, and experimental work on meaningfulness and 
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familiarization in verbal learning for which Goss (1963) provided а supple- 
mentary theoretical analysis. Finally. Umemoto (1963) reviews early contri- 
butions to the development and use of “association methods" preliminary to 
examination of the significance of such methods for investigations of verbal 
learning and other phenomena of verbal behavior and to discussion of differ- 
ent approaches to specification of meaningfulness, meaning, and semantic 
similarity. 

Further consideration of meaningfulness, similarity, and familiarization in 
PA learning might, therefore, seem redundant. For several reasons this is 
not the case. That the redundancy is only apparent is the first reason. The many 
experiments on the role of meaningfulness and familiarization in PA learning 
which have appeared since publication of Morikawa’s review and since comple- 
tion of the normative and experimental work reported in Meaningjulness and 
Verbal Learning and by Noble should be classified, reviewed, and evaluated. 
Indeed, much of the more recent experimentation was an outgrowth of studies 
described in these previous contributions. Their very influence, therefore, i5 
partly responsible for the need for updating. 

The second reason for further consideration of effects of meaningfulness on 
PA learning is the relative neglect of some important techniques of and data 
on scalings of meaningfulness and related attributes in one or more of the 
previous reviews. For example, Morikawa, Underwood and Schulz, and Noble 
were primarily interested in effects of meaningfulness of discrete stimuli. Con- 
sequently, techniques of scaling meaningfulness and related attributes of pairs 
of stimuli were not considered. Nor were results of such scalings and data on 
relationships between meaningfulness of discrete stimuli and meaningfulness 
of pairs of those stimuli examined. A further consequence was omission of 
information about the influence of meaningfulness and related attributes of 
pairs of stimuli on PA learning. 

The semantic differential format was irrelevant to Underwood and Schulz's 
objectives; therefore it was not described. Noble's treatment of the semantic 
differential format was primarily a critique which, while a useful clarification 
of issues and views, neglected some aspects of the nature and use of semantic 
differentiation. 
| In other publications, Underwood and Schulz have contributed substan 
tially to an understanding of the role of similarity іп PA learning; but сол“ 
sideration of bases for and data on scalings of similarity of stimulus men" 
bers was also outside of the scope of Meaningfulness and Verbal Learning: 
As a consequence, findings of effects of similarity of stimulus and response 
members on PA learning were treated only incidentally. Noble wisely an 
profitably focused on problems and techniques of the measurement of mean- 
ingfulness and on data concerning the influence of meaningfulness of discrete 
stimuli on PA learning and on serial learning. The scope of Morikawa’s 
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review was so great that, in the limited number of pages available to him, 
bases for and data on scalings of similarity could not be described. 

The third reason is to provide a more adequate description of the tech- 
niques and problems of construction of lists representing various combina- 
tions of meaningfulness, similarity, and other attributes of stimulus and 
response members and of the assignment of those lists to subjects. While 
mentioned by others, these techniques and problems have not been examined 
Systematically and in detail. 

The fourth reason is to extend the theoretical treatments of the role of 
meaningfulness in PA learning presented by or summarized in Underwood 
and Schulz and by Noble to include the role of similarity. While meaning- 
fulness and similarity were both included in Morikawa's analysis, his treat- 
ment was necessarily brief. The related and final reason is to bring together 
а wider range of normative and experimental data bearing on the component 
propositions of these and other theoretical analyses than, heretofore, have 
been examined and evaluated. 

Some repetition of the content of the Morikawa, Underwood and Schulz, 
and Noble contributions is unavoidable. But this redundancy has the desir- 
able feature of providing one additional learning trial with the duplicated 
content and the additional desirable feature of consolidating information on 
meaningfulness, similarity, and familiarization from four different sources. 
One of these is long and without an index (Underwood & Schulz), another is 
not generally accessible (Morikawa), and a third is in Japanese as well as 
generally inaccessible (Umemoto). 

For these reasons, one general objective can be described as the classifica- 
tion, review, and evaluation of techniques and results of scalings of meaning- 
fulness and related attributes of discrete stimuli and of pairs of stimuli and 
of scalings of similarity among stimuli. The other general objective can be 
described as classification, review, and evaluation of experimental and theo- 
retical materials on acquisition of correct responses of PA units as functions 
of meaningfulness and familiarization of stimulus and response members, and 
of similarity among stimulus and among response members of РА units and 
between them. 

PA tasks may involve one or more units specified by 1:1, n:l, l:n, or 
other patterns of pairings of stimulus and response members. Convention- 
ally, for some by definition, PA learning has been with units specified by 
the 1:1 pattern: each of several different stimulus members is paired with 
only one of the same number of different response members. For РА learn- 
ing with units specified by п:1 and 1:л patterns, two or more stimulus mem- 
bers are paired with one response member, or the converse. In general, the 
data on PA learning considered here were limited to findings obtained with 
Criterion or terminal tasks whose units were specified by the conventional 
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1:1 pattern. Within such tasks a further restriction was to those мерене 
the production of verbal responses or the selection of stimuli ip а 
responses. When directly pertinent to the interpretation of some of ke ine 
tionships obtained with units specified by the 1:1 pattern, data obtai $ 
with units specified by other patterns, for motor responses, or both are, o 
occasion, examined. | 4 

Transfer phenomena other than backward recall of stimulus members ап 
retention are not considered systematically primarily because in only а few 
experiments are there data on the influence of meaningfulness and ШШШ 
zation of discrete and paired stimulus members on these phenomena. How 
ever, as the occasion arises, available data of pertinence are noted. Relatively 
little new information on effects of similarity, either intra-task or inter-task, 
on transfer and retention has appeared since Underwood's (1954, 1961) ang 
Postman’s (1961) analytical reviews. Because these reviews are recent an 
extensive, excluded also was a consideration of the effects of similarity 0” 
transfer, other than backward recall, and of similarity on retention. РЕТ 

Some data have been reported on effects of meaningfulness and similarity 
on acquisition of serial.anticipation and verbal-discrimination tasks (C085: 
1963; Noble, 1963; Umemoto, 1963; Underwood & Schulz, 1960a). Also. 
theoretical accounts of obtained relationships have been advanced. These 
data and theories have not been considered in the present monograph pri 
marily because they are not extensive and because they have not been 
extended substantially beyond the materials covered by Goss and by Noble. 
Furthermore, because of the confounding of stimulus and response func 
tions in the same unit of serial-anticipation and verbal-discrimination ~ 
the better experimental strategy is seemingly first to determine the role о 
meaningfulness, similarity, and familiarization in the PA task wherein stimu- 
lus and response functions can be separated manipulatively. 


SUBSEQUENT CHAPTERS 


The over-all plan is to describe the techniques of scaling meaningfulness 
and related attributes and the resultant normative data and then to sum 
marize experimental findings on effects of meaningfulness before discussing 
theoretical analyses of the role of meaningfulness and similarity in s 
learning. The theoretical analyses show the significance of information 0” 
the role of similarity of stimulus and of response members in РА learning: 
Such information is requisite to understanding the aims and significance 9 
the five interrelated approaches to empirical confirmation of various aspect? 
of the theoretical proposals. These approaches have been prior familiariza" 
tion of stimulus members, response members, or both; acquired-distinctiv@ 
ness training; induction of meaning and meaningfulness; response-mediate 
associations; and manipulation of the numbers of and associations атопё 
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elements of stimulus and of response members. Pertinent findings within each 
approach are reviewed. Evaluation of the validity of various aspects of the 
theoretical analyses follows, along with suggestions for further research. 

The more specific chapter plan is, in the next chapter, to describe tech- 
niques of scaling meaningfulness and related attributes of discrete stimuli 
and of pairs of stimuli. Results of such scalings are also reported and sug- 
gestions are made regarding some desirable, additional normative data. 
Summarized in the third chapter are experimental findings on acquisition 
and backward recall as functions of meaningfulness and related attributes 
of stimulus members, response members, and of pairs of stimuli. These 
findings are presented within a classification of combinations of values of 
attributes of stimulus and response members and of assignment of those com- 
binations to lists which is developed at the beginning of the chapter. 

The fourth chapter is devoted to the main propositions of the more impor- 
tant, recent theoretical analyses. Because earlier analyses have been sum- 
marized adequately elsewhere (Goss, 1963; Noble, 1963), they are largely 
ignored. For the same reason, certain highly detailed theoretical issues which 
they consider are ignored here. 

Bases for and techniques of scaling similarity among stimuli in addition 
to those described in connection with the scaling of meaningfulness are 
desoribed in the fifth chapter. Then summarized in the same chapter are 
results of a number of scalings of similarity and findings on acquisition and 
backward recall as functions of similarity of stimulus and response members 
and of similarity and meaningfulness of stimulus and response members 
combined. 

Prior familiarization is the approach to confirmation of various theoretical 
propositions which has been investigated most extensively. The entire sixth 
chapter, therefore, is devoted to description of general and more specific 
techniques of familiarization and to findings on transfer to PA learning from 
familiarization of stimulus and response members. Included here, also, are 
results of investigations of the influence of satiation of stimuli on PA learning. 

Considered in the seventh chapter are findings pertinent to evaluation of 
the effects of acquired-distinctiveness training, experimental induction of 
meaning and meaningfulness, response-mediated associations, and number 
of and associations among elements. 

In the first part of the eighth chapter is an over-all summary of the second, 
third, fifth, sixth, and seventh chapters. The theoretical analyses presented 
in the fourth chapter are then summarized before considering the significance 
for those analyses of the empirical findings and conclusions. In the last part 
of this chapter are some general suggestions for further experiments on 
effects of meaningfulness, similarity, and familiarization on acquisition of 


PA lists. 
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DESIGNS OF EXPERIMENTS 

Combined in the first of the experiments described in the Appendix 
(Experiment 1) were the variables of similarity of stimulus members, mean- 
ingfulness, and similarity of response members, and percentage of occur- 
rence of response members (2 ОКЕМ). Following acquisition to a criterion 
of one perfect trial, retention was tested 24 hours later. Thus, in conjunction 
with findings of previous experiments (Goss, Nodine, Gregory, Taub & Ken- 
nedy, 1962), the results of this experiment provide further information about 
acquisition and new information on retention. 

The lists of Experiment 1 were presented to individual subjects under an 
anticipation format of presentation. Those of each of the next five experi- 
ments were presented to subjects in groups under a recall format of presen- 
tation. The five variables of the first of these five experiments (Experiment 
2) were meaningfulness of stimulus members, meaningfulness of response 
members, the similarity of both, and %ОҢМ. The next experiment (Experi- 
ment 3) involved the same five variables. In addition, within all 32 combina- 
tions of these variables, half of the response members were familiarized and 
half were not. Ап additional feature was two presentations rather than one 
presentation of stimulus members alone after each presentation of stimulus 
and response members together. 

In another experiment (Experiment 4) involving subjects in groups and 
the recall format, meaningfulness of stimulus members and of response 
members were combined with similarity of meaning-ease of learning of the 
pairs constituted of those members. 

The lists of the preceding four experiments were what are subsequently 
labeled unmixed lists. All PA units of an unmixed list represent the same 
level or combination of levels of meaningfulness and similarity. The lists 
of the next two experiments were what are subsequently labeled partly 
mixed. The PA units of each list represented some but not all of the com- 
binations of levels of meaningfulness and similarity. These lists were con- 
structed to provide information about effects on acquisition of meaningful- 
ness and similarity of individual PA units. In one list of the first of the 
experiments with partly mixed lists (Experiment 5), stimulus members of 
high meaningfulness, low similarity were paired with response members 
representing the combinations of high and low meaningfulness and high 
and low similarity of response members. In the other list, stimulus members 
of low meaningfulness, high similarity were paired with the same response 
members. The four PA units of each of the lists of the next experiment 
(Experiment 6) represented different sets of four of the 16 combinations 
of high or low meaningfulness and high or low similarity of stimulus and 


of response members. Prior to acquisition of the PA lists, stimulus members, 
response members, both, or neither had been familiarized. 
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In the next five experiments, lists were administered to subjects individu- 
ally with anticipation or recall formats of presentation the variable of 
primary interest. The lists of Experiments 7 and 8 were unmixed; those of 
Experiments 9 and 10 were mixed. Experiment ll was a replication of 
Experiment 7. In Experiments 7, 9, and 11, meaningfulness of stimulus and 
response members were additional variables. In Experiments 8 and 10, 
similarity of stimulus and of response members were additional variables. 
Also, the designs of Experiments 9 and 10 permitted assessment of effects 
of length of list and of whole versus part-whole presentation of lists. 

In the last experiment (Experiment 12), the variable of percentage of 
occurrence of stimulus members (%OSM) was introduced. %ORM was also 
a variable. Of interest were the effects of both variables separately and in 
relation to each other on acquisition of four pairs in a mixed list each of 
which represented one of the combinations of stimulus members and of 
response members of low or high meaningfulness. 


ABBREVIATIONS 


The abbreviations used in this monograph are listed in alphabetical order. 
Both short definitions and sources of more complete definitions and illustra- 
tive use are provided. Also noted are equivalences between some of the 
abbreviations listed here and those used by others (e.g., Noble, 1961, 1963; 
Underwood & Schulz, 1960a). 


a: Noble’s (1961) association value, “defined in terms of the relative 
frequencies of responses exceeding the None category” (p. 492). 
Also, Ellis and Bessemer’s (1962) rate constant for curves describing 
cumulative mean numbers of multiple associations. 


а’: Noble's (1961) rated number of associations; means for each stimu- 
lus computed by assigning values of 1, 2, 3, 4, 5 to rating categories 
of none, below average, average, above average, many, respectively. 


CVC: trigrams of consonant-vowel-consonant structure; more generally, 
structures of bigrams, trigrams, dissyllables are described by se- 
quences in which C indicates consonants and V indicates vowels. 


D: Osgood, Suci, and Tannenbaum's (1957, pp. 90-97) index of simi- 
larity between two semantic differential profiles; also see Flavell 
(1961a, pp. 308-309) and Jenkins, Russell, and Suci (19582, 1959). 


GV: Underwood and Schulz's (1960a, pp. 250-252) generated values of 
trigrams obtained by summing proportions of occurrence of a particu- 
lar letter relative to the most frequent single-letter response to single 
letters and to bigrams; slightly different procedures are described on 


pp. 236, 242. 
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entropy of a stimulus defined as equal to —Xp;logsp;, where 
pi is the number of occurrences of the ith different response divided 
by the number of respondents (Attneave, 1959; Flavell & Johnson, 
1961; Laffal, 1955). 


L-Different Total: “number of distinct and different similarities given by 


. subjects to each pair" (Flavell & Johnson, 1961, p. 339). 


L-Entropy: same as H above (Flavell & Johnson, 1961, p. 340). 


L-Latency: “log centisecond reaction time" (Flavell & Johnson, 1961, pp. 


M: 


340-341). 


not used here, but Underwood and Schulz (1960а, pp. 9-18) 
generic term for meaningfulness defined by operations of: 
“1. Whether or not a subject ‘gets’ an association within a limited 
period of time. 
2. The number of associates which an item elicits in a given 
period of time. 
3. The number of associates which the subject thinks a given item 
would elicit" (p. 25). 
Noble (1963) does not use the generic abbreviation, preferring 
а, m, and а' for measures obtained by the preceding three operations, 
respectively. 


not used here, but common in Noble's (e.g., 1952, 1963) articles; 
the mean of the number of different associates to a stimulus obtained 
by the multiple-association technique. 


Noble's (1961, p. 508) scaled meaningfulness obtained by trans- 
formation of rated frequencies into normal deviates by the method 
of successive intervals. 


used here for meaningfulness of stimuli obtained by the single- 
association technique; approximately equivalent to Noble's a. 


used here for meaningfulness of stimuli obtained by the multiple- 
association technique; equivalent to Noble's m. 


meaningfulness based on polarization of ratings obtained by means 
of the semantic-differential formats. 


meaningfulness based on ratings of which M, is a special case as 
are Noble's a^, m^, and f (ratings of familiarity, 1961), and Under- 
wood and Schulz's FR (ratings of familiarity, 1960a, p. 186) and 
PR (ratings of pronunciability, pp. 23-25). 
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n: constant for estimated asymptote of Ellis and Bessemer's (1962) 
curves for cumulative mean number of multiple associations, hence 
of the total number of associations. 


N-Attributes: “all similarities based upon synonymity, common attributes, 
or membership in a common class" (Flavell & Johnson, 1961, pp. 


340.341). 
N-Contiguity(ies) : “all interpretable responses other than those scored” 
under N-Attributes (Flavell & Johnson, 1961, р. 341). 


N-Different Attributes: “the reciprocal of the total number of different simi- 
larities of the N-Attribute type” (Flavell E Johnson, 1961, р. 341). 


N-Different Contiguities: “the reciprocal of the total number of different 
similarities of the N-Contiguities type” (Flavell & Johnson, 1961, 
р. 341). 


N-Different Total: “the reciprocal of the total number of distinct and differ- 
ent similarities given to a word pair" (Flavell & Johnson, 1961, 


p. 340). 


N-Total: "the reciprocal of the total number of similarities given per word 
pair in the ЈУ condition" (Flavell & Johnson, 1961, p. 340). [М is 
Flavell and Johnson's label for a condition in which subjects were 
given “опе minute per pair to write down as many similarities or 
ways alike between pair members as they could" (p. 339).] 


ORM: occurrence of response members (Schulz & Runquist, 1960) ; also 


written %ORM. 


PA: paired associates (units, lists, tasks, situations). 


R: relative entropy (Attneave, 1959, p. 9). 
RT: (associative) reaction time. 
tot constant for estimated time-axis intercept of Ellis and Bessemer’s 


(1962) curves for cumulative mean number of multiple associations. 


CHAPTER 2 


Scalings of Meaningfulness 


Glaze (1928) was apparently the first to scale the association value or 
meaningfulness of discrete stimuli; the stimuli were discrete consonant-vowel- 
consonant (CVC) nonsense syllables. Subsequently, meaningfulness and re- 
lated attributes of discrete stimuli and of pairs of stimuli of different types 
in various lists have been scaled by different techniques. Among the related 
attributes of meaningfulness of discrete stimuli are ratings of familiarity 
including estimated frequency of occurrence and also ratings of estimated ease 
of learning, pronunciability, emotionality, and wordness. Another attribute is 
frequency of counted or estimated "actual" occurrence or use. Pairs of stimuli 
have apparently not been scaled for meaningfulness; however, they have been 
scaled for ease of learning, estimated strength of the association between 
members of a pair, estimated co-occurrence of referents of members of a pair, 
similarity of meaning of members of a pair, and vividness of connotation. 
Considered first are techniques used to scale meaningfulness and related 
attributes of discrete stimuli and of pairs of stimuli; results of various studies 
are then summarized and compared; finally, several areas requiring further 
research are noted. 


TECHNIQUES 


Three general techniques of scaling meaningfulness and related attributes 
can be distinguished; within each there are several more specific techniques. 
The general techniques are: (a) requiring subjects to produce associations, 
(b) experimenter-supplied stimuli for responses, and (c) counts of frequency 
of occurrence or of use. The semantic differential can be considered a special 
technique within experimenter-supplied stimuli for responses. 


1 
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Production of Associations 

The technique of requiring subjects to produce associations involves presen- 
tation of each stimulus for some interval of time during which subjects are 
instructed to produce an association or associations other than repetition of 
the stimulus. The number of associations by a single subject to each stimulus 
may be limited to at most one association, or subjects may be instructed to 
respond with as many associations as they can within intervals which have 
extended up to 120 sec. (Ellis & Bessemer, 1962). These two variants are 
here labeled the single-association technique and the multiple-association tech- 
nique, respectively. Noble (1952) called the latter the production method. 
Meaningfulness values obtained by the single-association technique are here- 
after designated Ma; those obtained by the multiple-association technique are 
hereafter designated Ma. 

Thus far, associations obtained by both single-association and multiple- 
association techniques have always been with instructions and other conditions 
under which subjects have had relative freedom with respect to restrictions 
on class membership of associations and on their relationships to the stimulus. 
However, such restrictions could be introduced. 


SINGLE-ASSOCIATION TECHNIQUE 

Glaze limited the number of associations to each stimulus by a single sub- 
ject to at most one during the 2—3 sec. each stimulus was presented. During 
this interval subjects may, as Glaze instructed them, simply indicate whether 
or not they have an association to each stimulus, or they may, as Hull (1933) 
and others instructed them, indicate the nature of their association. They may 
also answer or check “Yes” to any one or “No” to all questions such as: “Is 
it a word? Does it sound like a word? Does it remind me of a word? Can 
I use it in a sentence?" (Archer, 1960, p. 2). In all three cases, meaningful- 
ness of each stimulus is expressed as the percentage of subjects who indicated 
that they had an association, who gave an association, or both, or who 
answered "Yes." Thus M, values from 0% to 100% are possible with up to 
as many steps as there are subjects. 

Word-association studies (e.g., Jenkins & Russell, 1960; Schlosberg & Heine- 
man, 1950) suggest the additional measures of frequency of the most frequent 
response (frequency of the primary, communality), number of different 
responses (Laffal, 1952, 1955), and number of faults (Laffal, 1955). Laffal 
(1955, p. 265) has also proposed the use of the entropy measure, Н, defined 
as equal to —Xpilogopi, where р; is the number of occurrences of the ith 
different response divided by the number of respondents. The ratio of obtained 
H to maximum H, relative entropy or R (Attneave, 1959, p. 9) has also been 
used (Battig, 1962). Finally, Vanderplas and Garvin (1959a) have employed 
content value defined as the “proportion of the total percentage of responses 
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which were words or phrases denoting associations with objects or situations” 
(p. 153). Rt 

Strengths of responses of repeating the stimulus or of first associations 
other than repeating the stimulus could be specified by response latency [asso- 
ciative reaction time (RT)] or speed and by speed of making the response. 
J. D. Taylor's (1959) and Glanzer's (1962) scalings excepted, these measures 
have apparently not been used to scale members of sets of trigrams whose 
meaningfulness values have been obtained by either single-association or 
multiple-association techniques. Meaningfulness would presumably be directly 
related to frequency of the most frequent response and to the speed measures 
and inversely related to number of different responses, H, and number of faults. 

Glanzer (1962) suggests a refinement of classification by grammatical 
function which may have to be extended to scalings of meaningfulness of 
words. For English monosyllables of little or no ambiguity with respect to 
their grammatical function, the rank order of increasing latencies was nouns, 
adjectives, pronouns, verbs, prepositions, adverbs, and conjunctions. The 
rank order of increasing numbers of different responses to each stimulus 
through four trials was nouns, adjectives, verbs, adverbs, pronouns, preposi- 
tions, and conjunctions. 

The stimuli have usually been sequences of three letters and the expected, 
if not actual, responses have been complete words or even "ideas." Under- 
wood and Schulz have used single letters of two-letter sequences as stimuli 
and restricted responses to a single letter. They have combined these more 
molecular associations, weighted for relative frequencies of single letters, 
of responses to single letters, and of responses to two-letter sequences to 
obtain generated values (GV) for three-letter sequences. Such GV might be 
considered an over-all measure of strengths of chains of the more molecular 
response components of responses of saying or spelling a word (19602, pp. 
241-244). 

For pairs of stimuli, Flavell (1961a, p. 315) noted that similarity of mean- 
ing might be scaled by strengthening a response to one member of a pair 
and determining amount of generalization or positive transfer of the response 
to the other member of the pair. Generalization or positive transfer from 
each member to the other might be specified separately or averaged. Also 
suggested is scaling similarity of meaning by extent of clustering of mem- 


bers of a pair in recall. 


MurriPLE-AssoCIATION TECHNIQUE 
With the multiple-association technique, subjects have been told, “This 


is a test to see how many words you can think of and write down in a short 
time, You will be given a key word and you are to write down as many 
other words which the key word brings to mind as you can. These other words 
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which you write down may be things, places, ideas, events, or whatever you 
happen to think of when you see the key word" (Noble, 1952, p. 425). 
The number of acceptable responses (legible, not perseverative, not failures 
of set) to each stimulus by each subject were then counted and averaged. 
The resultant mean value for each stimulus was considered its meaningful- 
ness, which Noble abbreviated m. Medians have also been used. 

By counting only first responses within the first 2 or 3 sec., data obtained 
by the multiple-association technique can be analyzed to obtain values com- 
parable to those obtained by the single-association technique (J. D. Taylor, 
1959). Also, frequency of the most frequent first response (Cofer, 1958) 
and number of different first associations can be obtained, and both first 
and subsequent responses can be tabulated to obtain frequency of the most 
frequent response to each stimulus [Mandler’s (1955) associative prepotency | 
and number of different responses. Ratings of increasing numbers of 
responses to each stimulus can be dichotomized into ratings of “none” or 
all other categories (Noble, 1961; Noble, Stockwell, & Pryer, 1957), and 
the meaningfulness of that stimulus expressed as the percentage of subjects 
checking some category other than “none.” 

Among possible time-based measures are latency or speed of the first 
association, the time interval between cessation of each response and initia- 


tion of the next response, speed of making each response, and time required 
to make n responses. 


Following Laffal (1955), Flavell and Johnson (1961) used single 
responses by each subject that members of each pair of stimuli were alike 
or similar to obtain latency of response (L-Latency), number of different 
similarities suggested (L-Different Total), and entropy (L-Entropy). The 
latter was defined as equal to — Xpilogopi, where pi is the frequency of а 
particular similarity response divided by the number of subjects. 

For pairs of stimuli, Flavell and Johnson (1961) have also used а 
multiple-association technique in which subjects were given “one minute 
per pair to write down as many similarities or ways alike between members 
as they could” (p. 339). The six measures of subjects’ responses were recip 
rocals of: (a) the total number of similarities given per pair of stimuli 
(N-Total), and (b) the total number of different similarities given per pair 
of stimuli (N-Different Total); (c) the total number of “similarities based 
upon synonymity, common attributes, or membership in a common class" 
(N-Attributes), and (d) the total number of different similarities of this 
type (N-Different Attributes) ; (e) all interpretable responses other than 


attributes (N-Contiguity), and (f) the total number of different responses 
of this type (N-Different Contiguities) . 
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Experimenter-Supplied Stimuli for Responses 

The experimenter may present each stimulus, whose meaningfulness or 
other attributes are to be scaled, accompanied by one or more discrete stimuli 
for responses to that stimulus. Alternatively, each stimulus may be accom- 
panied by one or more experimenter-supplied "continuous" stimuli in the 
form of graphic rating scales. The particular association to or attribute of 
the stimulus which subjects are to rate is defined by instructions, by single 
words, bipolar adjectives, or phrases-sentences under or at the ends of the 
scales, or by both instructions and accompanying further specifications. Mean- 
ingfulness based on ratings is designated М, except for the special case, 
noted below, of meaningfulness based on polarization with the semantic 
differential technique which is designated M,. 


DISCRETE STIMULI FOR RESPONSES 

As has been done for word associations (e.g., Buchwald, 1957; Karwoski & 
Berthold, 1945; Malamud, 1946; Maller, 1936; Nunnally & Flaugher, 1963; 
Nunnally, Flaugher, & Hodges, 1963; Riegel, 1959; Terman & Miles, 1936), 
subjects might be asked to choose associations from lists of possible asso- 
ciations. The meaningfulness of each stimulus would be the mean number 
of choices. Also, meaningfulness and other attributes of discrete stimuli and 
of pairs of stimuli might be ranked by traditional paired-comparison tech- 
niques (e.g, Haun, 1960) or, particularly for ranking larger numbers of 
stimuli, by techniques related to or derived from the traditional paired- 
comparison techniques (e.g., Attneave, 1949). A possible additional measure 
is the time required for comparisons. 

The limiting case of discrete stimuli is merely checking “Yes” ог “Мо” 
when asked whether each stimulus or pair of stimuli has any one or more 
or none of the particular attributes specified by a set of questions such as 
those used by Archer (1960), which were noted previously. This variant of 
the rating technique is essentially the motor equivalent to the single-associa- 
tion technique in which subjects verbalize whether or not they have an 
association to the stimulus or pair of stimuli. As with the single-association 
technique, meaningfulness is scaled as the percentage of subjects who check 
"Yes." Two slight extensions would be to add a “?” choice, or use of more 
categories such as "strong," "weak," and "no." Associative RTs of such 
responses could be obtained and used per se or to weight categorizing 


responses. 


“Continuous” STIMULI FOR RESPONSES 

The general procedure for rating various attributes of stimuli is to present 
each stimulus for short intervals, usually 4—8 sec. For discrete stimuli, the 
Meaningfulness of each stimulus is defined by instructions to rate in terms 
of the number of different associations evoked by that stimulus; familiarity 
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is defined by instructions to rate in terms of estimated relative frequency of 
prior exposure to the stimulus; ease of learning is defined by instructions 
to estimate the rate at which some stimulus might be learned when, for 
example, it is the response member of a paired-associates unit; and emotion- 
ality is defined by instructions and perhaps by the names of the dimension 
along which stimuli are rated or by the categories into which the stimuli 
are placed. Wordness has been specified by checking whether or not a 
stimulus is a word (Underwood & Postman, 1960, p. 78). For pairs of 
stimuli, presumably different attributes have been defined by instructions 
to rate ease of learning, strength of association, co-occurrence, familiarity, 
similarity of meaning, and vividness. 

Ratings of meaningfulness and related attributes have been along 5-point 
to 15-point graphic scales. Battig’s (1960) pairs of stimuli were first rated 
along a 9-point ordinal scale and 10 weeks later were placed in one of nine 
categories representing “equal ‘intervals’ of judged difficulty.” 

Of little or no concern thus far are possible effects on rated values of the 
number of points; their designation by numbers, percentages, quantifying 
adjectives, or combinations of these; and the specific scaling technique. RTs 
for responses of checking some point may be obtained and used per se or to 
weight checking responses. Noble (1958a) used relationships to the GSR 


to weight responses to the categories “pleasant,” "unpleasant," “mixed,” 
and “neutral.” 


Each different pair of bipolar adjectives which accompanies each of the 
n graphic scales of semantic differential assessments (Osgood, Suci, & Tan- 
nenbaum, 1957) defines a possible independent association or dimension 
along which stimuli are rated. Jenkins (1960) has suggested that degree of 
polarization—the square root of the summed squares of deviations of ratings 
of a concept from the neutral value—is related to other measures of mean- 
ingfulness. Alternatively, semantic profiles (Jenkins, Russell, & Suci, 1958b) 
might be used to define M, simply as the number of ratings deviating from 
the neutral point by some fixed amount. 

Differences in semantic differential ratings of stimuli have then been used 
to specify the similarity of meaning of pairs of stimuli (Jenkins, Russell, 
& Suci, 1958a, 1959; Osgood, Suci, & Tannenbaum, 1957). Also possible 
is a set of previously determined associations to each stimulus, with ratings 
of the relative strength of the associations between a stimulus and some 
or all of the associations to that stimulus. These, too, might be used to 
specify the similarity of Meaning of pairs of stimuli, Finally, latency of 
judgments of similarity of or differences between members of a pair might 
be used (Karwoski & Schachter, 1948). 

These several techniques and subtechni 


ques for specifying meaningfulness 
are classified and summarized in Table 1. S = 


Reflected in the table is the initial 
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division into techniques involving subjects’ production of responses or their 
selection or ratings of stimuli for responses supplied by experimenters. Sub- 
techniques are distinguished by the number of responses required and 
whether or not lexically different responses are noted or “content” of 
responses is considered. Experimenter-supplied stimuli might be divided 
further into checking or choice among discrete stimuli and ratings along 
"continuous" stimuli or graphic scales. Ratings of other attributes of discrete 
stimuli are generally along a single scale for each stimulus, with the attri- 
bute rated defined by instructions. Ratings of attributes of pairs of stimuli 
are also usually along a single scale with the attribute defined by instructions. 


Frequency 


Frequency of occurrence of stimuli as counted in samples of words in 
written texts has also been used to specify familiarity. Assuming a direct 
relationship between frequency and meaningfulness, frequency can also be 
considered a basis for inferring meaningfulness of stimuli. With semantic 
counts, the relationship to meaningfulness is even more direct (Rosenzweig 
& McNeill, 1962). Specifications of frequency have usually been with words 
as the unit, for which results of the counts summarized in Thorndike and 
Lorge (1944) have been used almost exclusively. However, in addition to 
earlier summaries by Thorndike (e.g, Thorndike, 1921, 1927, 1931) and 
semantic counts by Lorge (1949) and Lorge and Thorndike (1938), various 
other counts have been undertaken whose results were reported in part or 
in full. Among the results of counts of words in various samples of English 
are those reported by Horn (1926), French, Carter, and Koenig (1930), 
McLaughlin (1962), and Yule (1944). Results of word counts or lists based 
on previous word counts of materials in French (Henmon, 1924; Vander- 
Beke, 1929; Gougenheim, Michea, Rivenc, & Sauvageot, 1956; l'Institut 
Pédagogique National, 1959a, 1959b), German (Keading, 1898; Morgan, 
1928), and Spanish (Buchanan, 1927) are available as is а comparison 
among frequencies of words for the same concept in English, French, Ger- 
man, and Spanish (Eaton, 1940). 

Sequences of two or more words in length might be used and also fre- 
quency of single letters or of sequences of two or more letters within words, 
between one word and the next, or both within and across words. Miller 
(1951, pp. 86-95) and Herdan (1956, pp. 66-83) summarize some pertinent 
early data. 


E. B. Newman and Gerstman (1952) report frequencies of single letters 
as first and as first or later letters in a 


Isaiah XXIX-XXXI in the King James Bi 
5170 words of articles in a San Antonio newspaper and in 5171 words of 
material from popular magazines have also been counted (Attneave, 1953). 
Frequencies of occurrence of letters in the two sources correlated .98. 


10,000-word sample largely from 
ble. Frequencies of single letters in 


TECHNIQUES 19 


Underwood and Schulz provide estimates of frequencies of occurrence of 
single letters, two-letter sequences (bigrams), and three-letter sequences 
(trigrams) within words (1960a, pp. 65-76, 333-369). Also, they have cal- 
culated “summed-letter frequency” by assigning values of 1 to 100 to each 
letter of a trigram, based on absolute frequency of occurrence of the letters, 
and then added the three values (p. 79). DiMascio (1959) averaged log 
frequency values of component letters. 

The samples used by Bourne and Ford (1961) consisted of 2082 single- 
word “descriptors” (e.g. magnetic, optical) and 8207 student names with 
all spaces and special characters removed. There were 16,913 single letters 
and 16,918 bigrams in the former sample and 141,190 single letters and 
the same number of bigrams in the latter sample. Frequencies of the single 
letters in both samples were presented and compared with each other and 
with frequencies obtained in earlier counts of samples from continuous texts. 

Frequency of occurrences of single letters both as first letters of words and 
as first or later letters, and frequency of occurrences of bigrams and of tri- 
grams have also been counted by Baddelay, Conrad, and Thomson (1960). 
Their sample of written words was the text of the London Times for five 
consecutive days. Their sample of spoken words was the text of a BBC serial 
for five consecutive days. 

Subsequently, Baddelay (1961b) used frequencies with which one letter 
was followed by another to specify a measure he labeled predictability. 
Spaces before and after а word are counted as letters so that any n-letter 
word can be decomposed into n—1 bigrams from left to right and n—1 
bigrams from right to left, a total of 2(n—1) bigrams. For example, a 
C, VC. trigram is broken into eight bigrams: space-C;, С,-У, V-C, Co-space, 
space-C,, С„-У, У-С,, Су-зрасе. Each of these bigrams has a rank in terms 
of the predictability of the second letter from the first letter as such sequences 
occur in samples of written or spoken words. These ranks are summed and 
divided by the number of bigrams to yield predictability. 

The technique can be used for words with any number of letters. Thus, the 
Baddelay, Conrad, and Thomson sample from the London Times was later 
used to obtain frequencies of sequences of up through six letters with some 
information about frequencies of sequences of up through 12 letters (Seibel, 
1963). 

АП words of 3, 4, 5, and 7 letters up to 200 words were recorded in each 
of 100 samples from different sources to obtain words for Mayzner and 
Tresselt’s (1962) counts of frequencies of single letters and of bigrams. Both 
frequencies were with respect to word length and letter position. 

Frequencies of single English phonemes have been determined for words 
in the Oxford English Dictionary (Trnka, 1935) and for words in lists 
derived from samples of connected material (Atkins, 1926; Carroll, 1952; 
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Dewey, 1923; Fowler, 1957). Frequencies of single English phonemes have 
also been determined for words of samples of telephone conversations 
(French, Carter, & Koenig, 1930; Tobias, 1959), and more formal oral pres- 
entations (Hayden, 1956; Voelker, 1936). 

Information about frequencies of consonants and vowels in initial, inter- 
mediate, and final positions of words can be found in Trnka who also lists 
words of various structures such as one vowel and of a vowel and consonant 
or consonant and vowel. Frequencies of transitions from a vowel to a con- 
sonant or the converse are presented. 

Carroll (1952, 1958) has counted frequencies of phoneme doublets in a 
sample of about 20,000 phonemes, as well as frequencies with which given 
phonemes follow phoneme doublets and frequencies of phoneme triplets. 
Transitional probabilities such as from the first to the second phoneme of 
а doublet and the converse were also determined. Tables of frequencies of 
single phonemes and of sequences of two, three, and four phonemes in 
Carroll’s sample have been prepared by Hultzen, Allen, and Miron (1964). 


RESULTS 


Table 2 summarizes the subjects, stimuli, procedures, and significant fea- 
tures of the results of a number of scalings of meaningfulness and related 
attributes of discrete stimuli and pairs of stimuli of different types in vari- 
ous lists. Only studies in which tables of values for individual stimuli or 
pairs were reported or are seemingly available have been included. Excluded 
because the values of meaningfulness and related attributes cannot be used 
with English-speaking subjects are scalings of words and nonsense syllables 
їп other languages (e.g. Umemoto, 1951a; Umemoto, Morikawa, & Ibuki, 
1955a). Umemoto's (1963) Table 1 provides a more condensed summary of 
many of the scalings described in Table 2 and of scalings of Japanese words. 

Information about meaningfulness and related attributes of discrete stimuli 
and about attributes of pairs of stimuli is embodied in or might be derived 
from the norms obtained in various classical (Jenkins & Russell, 1960; 
Palermo & Jenkins, 1964a; Woodworth & Schlosberg, 1954) and more recent 
studies of word associations (e.g., Biase & Marshall, 1964; Bousfield, Cohen, 
Whitmarsh, & Kincaid, 1961; Castaneda, Fahel, & Odom, 1961; Cohen, 
Bousfield, & Whitmarsh, 1957; Deese, 1959; Ervin & Landar, 1963; Nun- 
nally, Flaugher, & Hodges, 1963; Palermo & Jenkins, 1963, 1964b; Postman, 
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to be published; Rosenzweig, 1964; Russell & Jenkins, 1954; Schwartz & 
Rouse, 1961, pp. 124-133; Shapiro, 1963a, 1963b, 1963c, 1964; Tresselt & 
Mayzner, 1964; Underwood & Richardson, 1956) and of semantic distances 
and profiles (Jenkins, Russell, & Suci, 1958a, 1958b, 1959). However. 
those studies explicitly conceived as perti 
stimuli or Similarity of meani i imuli 
Table 2. Summaries of some 
association may also be foun 


Discrete Stimuli 
Most scalings of attri 


butes of discrete stimuli 
ness. [п early studies 


‚ the Single-association te 
the multiple-association t 


have been for meaningful- 
chnique was preferred; in 
echnique and ratings have 
е generally, CVCs were the 
only long list of the same 
(1935) has scaled meaningful- 


туіѕе, are those by 
» Arnoult (1960), Goldstein (1961), and 


Bessemer’s (196 Presented tactually. 
Subjects made 


minutes. For each 


зе constants for each shape and the values obtained 
by Vanderplas and Garvin. 


ponses in the total 
erplas and Garvin’s 
nd average latency 
was .91; that for the values of п and a was — 90. On the basis of the latter 
relationship, Ellis and Bessemer su of the association 
period may influence values of M, and M,. 
Semantic differential rat; 
obtained for various 
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Oyama, & Osgood, 1963; J. E. Williams, 1964; Wright & Rainwater, 1962) 
and of visual forms (e.g. Elliott & Tannenbaum, 1963; Tanaka, Oyama, & 
Osgood), including the Rorschach and Holtzman inkblots (e.g. Little, 1959; 
Онеп & Van de Castle, 1963; Rosen, 1960; Sines, 1960; Zax & Benham, 
1961). Unfortunately, ratings or factor loadings for individual stimuli along 
each scale are not usually reported as is the case for semantic differential 
ratings of complex sounds (Solomon, 1958, 1959b) except for 20 passive 
sonar recordings (19592). Without such information, М» cannot be calcu- 
lated for individual stimuli. 

Garner and Clement (1963) constructed patterns of five dots or of five 
Xs or Os arranged in a 3X3 square matrix with at least one dot or one X 
in each column and each row of the matrix. The resultant 90 patterns were 
rated for goodness along a 7-point scale. The dot patterns were used 
again by Clement (1964) along with patterns obtained by filling in cells of 
а 9X9 square matrix. Both sets of patterns were rated for goodness along 
a 7-point scale. Also, subjects named each pattern. Latency and content 
of the names were recorded and response uncertainty (H) was calculated 


for each pattern. 

The common core of the stimuli constructed for semantic differential 
ratings by Markel and Hamp (1961) were the consonant-consonant sequences 
gl--, fl, зт--, sp--, and st--. The former three, particularly, were selected 
because they occur frequently in English and show “marked properties of 
Connotative meaning." Each was combined with i, pronounced \iy\, and a, 
Pronounced даћу and presented aurally for ratings along 15 bipolar scales. 
Ratings along each scale for cach stimulus are presented. When ratings of 


the same СС.. did not differ significantly. they were interpreted as conno- 
minal phonemes. M, for the 


tations of the CC--, independently of the ter 
ces could be derived from these ratings. 

Iness values obtained in different scalings 
en different measures of meaningfulness 
f the same stimuli are examined. Then 
aningfulness and other attributes of 
n and among other attributes. 


five consonant-consonant sequen 

Relationships between meaningfu 
of the same stimuli and also betwe 
obtained in a particular assessment 0 
examined are relationships between me 
the same stimuli and relationships betwee 
LNESS VALUES IN DIFFERENT SCALINGS 
MEANINGFULNESS 
ngfulness of CVCs have had from 
comparisons can be made of values 
e stimuli at different times, with 
techniques, under different condi- 


different instructions. 
fulness values obtained for the 


RELATIONSHIPS BETWEEN MEANINGFU 
AND BETWEEN DIFFERENT MEASURES OF ^ 

The lists of various scalings of meani 
21 to 2100 stimuli in common. Therefore. 
of meaningfulness obtained for the зат 
different groups of subjects, by different 
tions of presentation of stimuli and under ¢ 

Table 3 summarizes the rs between meaning 
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same CVCs by Glaze (1928), Hull (1933), Krueger (1934), Mandler 
(1955), Noble, Stockwell, and Pryer (1957), Scheible (Underwood & Schulz, 
1960a, p. 48), Archer (1960), and Noble (1961). The Noble values are for 
the measure he labeled a; this measure is described below. With sets of 
larger numbers of stimuli there is, perhaps, a slight trend toward higher 
values of r. The two highest rs, however, were obtained with sets of only 
100 syllables. No decrease in r is apparent with increasing amounts of time 
the rs are sufficiently high to conclude 


between studies compared. Finally, 
of meaningfulness of CVCs remain 


that relative values, if not absolute values, 
stable under a wide range of conditions. 

Noble, Stockwell, and Pryer's (1957) procedure was subsequently used 
to scale all 2100 CVCs in English with «у» classified as a consonant 
(Noble, 1961). The first measure derived from these ratings, which Noble 
labeled a, was the percentage of 200 subjects responding with ratings in any 
category above “none”; а corresponds to Ma specified by the single-associa- 
tion technique. The second measure, labeled а’, was the mean of values of 
“1” for ratings of “попе” to “5” for ratings of "very many." The a values 
of a sample of 120 of the trigrams were a negatively accelerated function of 
а! values. The correlation ratio was .99, the г was .91. 

The third measure, labeled m", was first obtained by transforming a and а' 
values into deviates of the normal distribution function by the method of 
successive intervals. The relationship between a and т’ had initial positive 
acceleration to т’ of 1.5 and subsequent negative acceleration which reached 
asymptote at т’ of 4.0. The а! values increased only a small amount for 
т’ from 0.0 to 1.5, then increased linearly for m’ up to 4.5 with slight 
negative acceleration for the highest m” values. uu 

The relationship between а! and m was then used to obtain m values 
for the remaining 2079 trigrams. Comparison of m' values for the 100 tri- 
grams scaled by Mandler by the multiple-association technique with 


Mandler’s M, values for those trigrams yielded an г of .72 with essentially 
' from 0.5 to 3.8. The regression of Archer M, values 


oble т’ values for those trigrams Was ogival; the 
of 10 trigrams each was .97; the r was 
lues of these trigrams and their Archer 


linear regression for m 

for 120 trigrams on N 

correlation ratio for 12 categories 

e The rs between the a and a’ уа | 
am .93, res ectively. 

а values were .96 and р between his Ма values for syl- 


Archer (1961) obtained rs from .32 to 68 
lables in successive 20% intervals and Noble a values for those syllables. 


Archer notes certain aspects of Noble's procedures + e bere 
recording responses, and scaling which may ing = t : muc ser 
correlations for the more restricted. ranges than ior the ey ше ranges ei 
M, and а values. However, the restricted ranges рег $e may have attenuate 


the correlations. 
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For apparently the only scaling of meaningfulness of any set of stimuli 
with children, Shapiro (19632; 1964) selected 100 boys and 100 girls in each 
of Grades 4, 6, and 8 of five public elementary schools. M, values were obtained 
for 52 CVCs, 26 with Noble т’ values from 3.82 to 4.78 (“high”) and 26 
with Noble т’ values from 2.64 to 3.81 (“low”). For each of the six groups, 
mean М, values for CVCs of "high" Noble т’ were markedly higher than 
mean M, values for CVCs of “low” Noble т’. The rho's between M, and 
m' values for all 52 CVCs for each grade-sex group separately were from 
52 to .66. Thus, for children rather than college students, for production 
of a maximum of five responses in 18 sec. rather than ratings, and within 
approximately the upper two fifths of the range of Noble т’ values, M, and 
т/ were related significantly. 

At each of the three grades, means, standard deviations, and ranges of 
Мь values for boys and for girls were essentially the same for CVCs of high 
or low Noble m^ both separately and combined. However, means of M, 
values increased from Grade 4 through Grade 8 for both sets of CVCs both 
separately and combined. Despite the increase in means of M, values, rho's 
for all pairwise comparisons between the six groups of children were from 
.88 to .96. 

The mean M, values of Noble's 96 dissyllables for a sample of college 
students was 2.11 higher than the mean for airmen tested 10 years earlier 
(Noble & Parker, 1960). However, the r of .97 indicated that relative posi- 
tions of the stimuli had not changed. The subjects for Rocklyn, Hessert, 
and Braun's (1957) calibration of the M, of 24 of Noble's dissyllables were 
16 unemployed males in each of three age intervals of 20-29, 30-49, and 
50-66. М, values based on all 48 subjects correlated .96 with Noble's values 
for those stimuli. The rs for the three age groups were .96 for 20-29, .94 
for 30-49, and .92 for 50-66. Despite a difference in mean M, values due 
partly to less stringent scoring criteria, Cieutat (1962) reports an r of .95 
between scale values for 24 dissyllables reported by Noble (1952) and values 
obtained 11 years later with a sample of 54 college undergraduates. 

Epstein's (1963) list of five dissyllables of high (mean—5.40) and five 
of low (mean —1.40) Noble Мь values was presented serially at a 2-вес. rate 
for subjects to reproduce those stimuli perfectly in free recall. Immediately 
after the list was mastered, meaningfulness of the dissyllables was deter- 
mined by Noble’s (1952) production technique. The means of 8.37 and 3.43 
for the sets of high and low Noble values, respectively, were higher than the 


original means, but the rank-order correlation between the 10 pairs of values 
was .94. 


Johnson, Frincke, and Martin 
College and 79 subjects from th 
a list of 34 nouns, adjectives, 
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(1944) frequencies by the multiple-association technique. For a subset of 
16 words selected on the basis of previous ratings of "good" or *bad," the 
rho between M, values for the two groups of subjects was .84. 

Percentages of subjects responding within 2.5 sec. to the 320 dissyllables 
of J. D. Taylor's (1959) list correlated .63 with frequency of responses in 
the dominant response category and —.55 with number of competing 
responses. The r between the latter two measures was .77. Analyses of covari- 
ance designed to control differences in frequency of responses in the dominant 
category indicated that КТ5 of dominant responses were not related but that 
RTs of nondominant responses were related inversely to number of com- 
peting responses. 


Experimental confirmation of the direct relationship between RT and 


number of competing responses is reported by Wiggins (1957). Stimuli pre- 
viously paired with 2, 4, or 8 different responses for 8, 16, or 32 times were 
presented along with instructions to subjects to respond “with the first other 
syllable that came to mind.” RT of these responses was а direct function 
of the number of responses which had been paired with the stimuli and an 
inverse function of frequency of pairing. 

Noted previously was Jenkins’ (1960) suggestion of a relationship between 
degree of polarization and meaningfulness. The presumed basis of this pro- 
posal was Jenkins and Russell’s (1956) finding of a correlation of .71 
between M, and М». A rho of .99 was obtained between M, for 10 words 
based on ratings by students at the University of Minnesota and those at 
Arizona State University (Staats & Staats, 1959). 

For 17 words common to Jenkins (1960), Noble and Parker (1960), and 
Thorndike and Lorge (1944), Koen (1962) reports an г of .76 between 
М, and M,. Administering his own sets of 30 emotional and of 30 neutral 
words to college students, Koen obtained rs between Ма and four-factor 
polarization (evaluation, potency: activity, understandability) of, respec- 
tively, .02 and .61. Partialling Thorndike-Lorge frequency out of the latter 
zero-order correlation reduced it to .46, which was still significant. | 

Wimer's (1963) words were 32 nouns with Thorndike-Lorge ratings of 
AA. M, for these words was taken from Jenkins, Russell. and Suci (1958a) 
and M, was obtained as well as associative variety, the total number of 
different associations given for a word" by all subjects. Ма correlated 36 
with M, and .72 with associative variety the r between the latter two was 42. 
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and pronunciability; RT; recognition thresholds; short-term retention by 
recognition; social values; sound meaning "fit"; memory span, latency of 
selection; reading rate; and imagery. 

Underwood and Schulz found positive relationships between the M, of 
the 100 СУС» scaled by Noble, Stockwell, and Pryer and "summed.letter 
"frequency" (рр. 78-79). Glaze М, and Witmer M, are directly related to 
percentages of occurrence of those CVC and CCC trigrams in word counts. 
Also, percentages of bigrams in the syllables at each level of Witmer Ма 
are related directly to percentages of those bigrams which appeared in words 
(Underwood & Schulz, 1960a, рр. 79-82). 

With values for trigrams generated from frequencies of responses to 
single letters and then to bigrams, Underwood and Schulz (p. 236) found 
only a slight relationship between these GV and M, values of Witmer's syl- 
lables. Similarly, while there was a slight difference between the GV of 
syllables with Glaze M, of 096 and 53%, there was no difference between 
the GV of syllables with Glaze M, of 53% and 100% (p. 237). Thus, Under- 
wood and Schulz conclude that *the M value of learning materials cannot 
be generated ‘back’ with any degree of precision through the use of letter- 
association data” (р. 239). 

For stimuli more complex than trigrams, Cofer and Shevitz (1952) 
obtained direct relationships between the Thorndike-Lorge frequency of 
nouns and adjectives and number of different associations during 10 minutes 
of continuous association. Sines (1962) obtained a correlation coefficient of 
.90 between the sums of deviations of ratings on 16 semantic differential 
scales and counted frequency for four words of high and for four words of 
low Thorndike-Lorge frequencies. 

On assumptions that both meaningfulness and familiarity were increasing 
functions of frequency of prior experiences with stimuli, Noble concluded 
that familiarity and meaningfulness were directly related. In a plot of 
familiarity on M, of 96 dissyllables, familiarity was a direct, negatively 
accelerated function of M, (1953). The fitted curve was exponential in 
form with a correlation for fit to the reduction line of .92. 

Lepley (1950) found a direct relationship between familiarity specified 
by rank-ordering members of sets of five nouns or of five adjectives and 
Мь as specified by numbers of different synonyms given as associations to 
those stimuli. 

Underwood and Schulz (1960a, pp. 19-20) 
lables rated for ease of learning; 
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presented along with 34 words of “more obvious affective characteristics," 
Underwood and Schulz (19602, pp. 151-152) found no relationship between 
Ма and emotionality. The lack of relationship is considered partial corrobora- 
tion of their view that Noble's subjects may have rated for familiarity 
rather than for emotionality and, therefore, that the relationship he obtained 
was really between M; and familiarity of the stimuli. Strassburger and 
Wertheimer's finding would be explained in the same way, аз is the case 
for the positive relationship between Glaze M, and emotionality of CVCs 
obtained by Wilson and Becknell (1961). 

R. C. Johnson, Thomson, and Frincke (1960) obtained significant differ- 
ences in semantic-differential ratings of goodness (good-bad as bipolar 
adjectives) among CVCs of 0%, 47-54%, and 100% Glaze Ma. Subse- 
quently, for words of essentially equal Thorndike-Lorge frequencies, R. С. 
Johnson, Frincke, and Martin (1961) found that words rated “good” had 
higher meaningfulness by the multiple-association technique than words rated 
‘bad.” However, Underwood and Schulz’s suggestion that the ratings of 
emotionality may actually be ratings of familiarity is an alternative explana- 
tion of these relationships between M, and emotionality. Supporting this 
alternative is Johnson, Thomson, and Frincke’s finding of higher “goodness” 
ratings following 2, 5, and 10 exposures to words. 

R. C. Johnson, Weiss, and Zelhart (1964) report that, for both normal 
college students and institutionalized psychotic male veterans, words rated 
“good” relative to those rated “рад” had higher Ma values, evoked fewer 
idiosyncratic associations, and were responded to more often with the most 
common association. Ratings by psychotics were generally closer to the 


“good” extreme than were those by students. 

Keppel’s (1963) noncollege students used a good-bad scale to rate the 
CVCs of each of the two samples of 24 on which R. C. Johnson, Thomson, 
and Frincke (1960) reported ratings of goodness. For the two samples, the 
values obtained by Keppel and those obtained earlier correlated .82 and 
92. Using Noble a rather than Glaze Ma, the correlations between ratings 
of goodness (low scores “good,” and high *bad") and a were —.67 and 


— 28. The correlations between goodness and pronunciability (low scores, 
more pronounceable) were .62 an .73; those between pronunciability and 
а were —.9] and —.82. When effects of pronunciability were partialled out 
of the correlations between goodness and a, however, they wate reduced 
to nonsignificant values of — 32 and — 34. In contrast, partialling out effects 
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zero-order correlations for his own sets of words were .62 and .49 between 
M, and Thorndike-Lorge frequencies of neutral words and emotional words, 
respectively. The zero-order correlations between M, and counted frequency 
were .5l for neutral words and — 21 for emotional words. The correlation 
between M, and counted frequency for neutral words was reduced from .51 
to a nonsignificant .2] by partialling out Ma. Neutral and emotional words 
did not differ with respect to M, but the M, of the latter was significantly 
larger. 
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“ee to visual recognition thresholds have also 
^ gated. J. A. Taylor (1958) reports no differences among recogni- 
E" thresholds for CVCs of 0%, 33%, and 60% Glaze Ma within control 
ists or within experimental lists involving prior frequency or meaning 
experiences. Although the results are difficult to interpret, Leytham (1957) 
too apparently found no difference between recognition thresholds for CVCs 
of different (100% and 20%) Glaze Ma. For words, however, both Kristoff- 
enon (1957) and В. C. Johnson, Frincke, and Martin (1961) obtained 
Significant inverse relationships between Mn and recognition thresholds. With 
female subjects, R. C. Johnson and Zara (1964) obtained inverse relation- 
ships between M, and recognition thresholds for words representing low, 
intermediate, and high Thorndike-Lorge frequencies. With male subjects, 
the relationships were inverse for words representing low and intermediate 
frequencies and direct for words representing high frequencies. 

Gibson, Pick, Osser, and Hammond (1962) constructed a set of 25 pseudo- 
Words which were regarded as representing a *high spelling-to-sound corre- 
lation.” For each there was a corresponding pseudoword representing a “low 
In ratings of the pronunciability of these 
Underwood and 
the latter set 
nt, the more 


Spelling-to-sound correlation.” 
Pseudowords by a modification of the technique used by 
Schulz (1960a), the mean for the former set was 2.88, that for 


was 6.57. Over the five-exposure durations of the first experime 


Pronounceable pseudowords were recognized more often than the less pro- 


nounceable pseudowords. 


In the second experiment, all 50 pseudo 
form duration of 30 msec. for subjects to choose the pseudoword presented 


from among four possibilities. About 28% more pronounceable pseudowords 
Were chosen correctly than less pronounceable pseudowords. Among the 
incidental findings of the control studies of pronunciability were a markedly 
smaller number of different forms of pronunciation of the more pronounce- 
able than of the less pronounceable pseudowords. The r between standard 
Scores of ratings of pronunciability and of number of different pronuncia- 


tions was .85. 

Gibson, Pick, Osser, and Hammond suggest that the lower recognition 
thresholds for the more pronounceable pseudowords than, in general, for 
the less pronounceable corresponding pseudowords, could not “be caused 


by a difference in the familiarity of the letters taken alone, or even the 
lone, for the same clusters were used 


Vowel- and consonant-clusters taken a 

in the two lists” (p. 564). Anisfeld (1964), however, used Underwood and 
Schulz’s (1960a) count to sum frequencies of the successive п—1 bigrams 
of each of the 50 pseudowords. For 22 of the 25 pairs of a more and a less 
Pronounceable pseudoword, summe 


higher. Thus, summed bigram freq 


words were presented at a uni- 


d bigram frequencies of the former were 
uencies and pronunciability were related 
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inversely. Also, summed bigram frequencies and recognition thresholds were 
related directly to suggest that Gibson, Pick, Osser, and Hammond did not 
entirely eliminate differences in frequency attributes of the more and less 
pronounceable pseudowords. In a further analysis (Gibson, 1964), a pro- 
nounceability proved more potent than frequency. In another experiment, 
Gibson, Osser, and Pick (1963) seemingly modify their interpretation of the 
role of frequency when they propose “а frequency count of initial ‘G would 
be pointless. But a count of initial ‘G’ before a given vowel or vowel cluster 
and representing a given sound would be relevant” (p. 143). Bigram fre- 
quencies can approximate such counts. 

The more immediate concern of the Gibson, Osser, and Pick experiment, 
however, was recognition thresholds for a set of words of several trigram 
structures, for a set of nonword CVCs each of which was constituted of the 
same letters as one of the words (pronounceable), and for a set of nonword 
CCVs each of which was also constituted of the same letters as the words 
(unpronounceable). Presented in addition were the 25 complementary pairs 
of pseudowords of larger numbers of letters used by Gibson, Pick, Osser, 
and Hammond. The subjects were 12 boys and 12 girls who participated 
just after completion of first grade and the same numbers of boys and girls 
who had just completed third grade. All stimuli were exposed at a uniform 
duration of 40 msec., and spelling the stimulus was the criterion form of 
response. Except for third-grade girls, percentages of correct recognitions 
increased in the order unpronounceable CCVs, pronounceable CVCs, and 
pronounceable words. First-grade subjects recognized fewer stimuli than 
third-grade subjects. 

Recognition thresholds for the pseudowords of larger numbers of letters 
did not differ between the more and less pronounceable words for first-grade 
subjects who recognized only about 5% of both sets of words correctly. 
For third-grade subjects, percentages of correct recognitions increased to 
35% for pronounceable and to 19% for unpronounceable pseudowords. The 
difference by a two-tailed sign test was significant at less than .01. 

Both trigram and summed bigram frequencies (Underwood & Schulz, 
1960a) were higher for the words than for the CVCs and CCVs. Trigram 
frequencies of CVCs and CCVs were both low with a slightly greater total 
for the latter. But summed bigram frequencies for CVCs were considerably 
higher than those for CCVs. Thus, summed bigram frequencies and pro- 
nunciability were again confounded. 

The 12 triads of trigrams prepared by Gibson, Bishop, Schiff, and Smith 
(1964) each contained a trigram of low meaningfulness, low pronunciability 
(control), one of low meaningfulness and high pronunciability (pronounce- 
able), and a third of high meaningfulness, low pronunciability (meaningful). 
Mean thresholds of recognition were successively higher for pronounceable, 
meaningful, and control trigrams. Percentages of correct recognitions of the 
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trigrams, however, were in the order control < pronounceable < meaningful 
and percentages of the trigrams recalled were in the same order. Equation of 
bigram and trigram frequencies is again a problem. For example, the 
means of trigram frequencies for control, meaningful, and pronounceable 
trigrams were 5.9, 2.8, and 11.9, respectively- 

Аз а subsidiary aspect of an experiment on perception of the 128 patterns 
produced by a 7-line matrix, Klemmer (1961) had 10 subjects write down 
r each pattern. Number of responses to each 


as many names as possible fo 
lated .47 with ease of reproduction of the 


pattern by all subjects corre 
patterns when presented tachistoscopically. 

Associative RTs were measured for each of Hull’s 320 CVCs (Beck, Phil- 
lips, & Bloodsworth, 1962). Median RTs to those stimuli for 18 subjects 
correlated —.19 with Archer Ма of the stimuli and — 23 with their Trapp 
and Kausler M,. Although low, both rs were significant. Distributions of 
means and medians for RT of free associations to CVCs of 100% Glaze Ма 
were, in one case, completely and, in the other case, almost completely 
below the distributions of RTs for CVCs of 2096 Glaze М, (Leytham, 1957). 

Short-term retention by recognition of 20 critical words differing in M, 
among 78 test words (Jenkins, 1960) was investigated by Kjeldergaard and 
Higa (1962). M, and percentages of subjects recognizing the words correctly 
correlated .59. Karen (1956) had earlier presented a list of 15 CVCs of 
20-30% Hull values and of 15 words with Thorndike-Lorge frequencies of 
at least 1/1,000,000 to subjects under intentional and incidental instruc- 
tions. Under both instructions more words than CVCs were picked from 
among the stimuli seen previously and 30 decoys. 

Noble’s (1952) technique was used with 125 undergraduates in psychol- 


ogy to obtain M, values for 10 words representing each of Spranger's aes- 
jal values (Bousfield 


thetic, economic, political, religious, theoretical, and social vi 
& Samborski, 1955). Resultant Mn values and scores obtained by Allport, 
Vernon, and Lindzey (1951) for religious and theoretical words correlated 


.39 and .37, respectively. The rs for words representing each of the other 


four values were not significant. | 
In addition to Ma, Mp, and associative variety, Wimer (1963) used values 
along 10 different semantic differential scales taken from Jenkins, Russell, 


and Suci (1958b). Of 30 correlations, 11 were significantly positive at 05 
and one was significantly negative. The largest absolute value was 76. 

J. H. Weiss (1963) obtained judgments of the sound-meaning fit” of 127 
monosyllabic words of high Thorndike-Lorge frequency from one group of sub- 
jects and of the emotionality of those words from another group of subjects. 
On the basis of these judgments he prepared a list of 20 words of which 


five represented each of the combinations of low and high “fit” and low and 
high emotionality. Each of these words was then rated along one or more 
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semantic differential scales for evaluation, potency, activity, novelty, and 
tautness. For means of the sums of absolute deviations, significantly larger 
deviations were obtained for words of high than of low emotionality on 
scales for evaluation and potency. Significantly larger deviations were 
obtained for words of high fit than of low fit on scales for potency and 
activity and for words of low fit than of high fit on scales for evaluation 
and novelty. 

Words could be scaled in terms of extent of retention in immediate mem- 
ory. Brener (1940) obtained better retention of presumably more meaning- 
ful concrete words than of presumably less meaningful nonsense syllables. 
In a more elaborate investigation by Bousfield and Cowan (1964), memory 
span for CVCs which were pronounced in ordered recall was related linearly 
to Archer M, values and to Noble a, a', and m^ values. Memory span for 
CVCs which were spelled in ordered recall was related to each of those 
measures of meaningfulness in positively accelerated fashion. Regardless 
of measures and values of meaningfulness, longer memory spans were ob- 
tained when CVCs were pronounced than when they were spelled. At least 
for Archer М, values, essentially the same direct relationships were obtained 
with free recall as with ordered recall. 

Schulz and Lovelace (1964) divided the aperture of a memory drum into 
a one-inch slot on subjects’ left and an eight-inch slot on their right. Each 
member of sets of CVCs of high and of low Archer M, was presented alone 
on the left and simultaneously, along with the nine other members of a set, 
on the right. The CVC presented alone on the left was to be selected as 
rapidly as possible from among those on the right by pressing a button 
under that CVC. Through 10 trials, latencies of selection of the CVC pre- 
sented on the left were lower for CVCs of high M, than for those of low 
Ma. Moreover, no convergence of the curves was evident. Thus, CVCs of 
high M, were consistently and persistently selected faster than those of 
low Ма. Among the suggested explanations was longer reading time for 
CVCs of low than of high M, and consequently longer latencies of selection. 
Cited in partial support of this explanation was Conrad's (1962) findings of 
a direct relationship between meaningfulness-and rate of reading CVCs. 

Sixteen "concrete" nouns and 16 "abstract" nouns, all with Thorndike- 
Lorge frequencies of 50 or more per 1,000,000, were Paivio's (1964) stimuli. 
Ма values were obtained for these words as were "ratings of the capacity 
of the words to arouse sensory ‘images’” and of auditory familiarity. The 
rs among these measures were .90 for M, and imagery, .75 for M, and 
auditory familiarity, and .76 for imagery and auditory familiarity. 

Vanderplas and Garvin (19594) report correlations between M, for non- 
sense shapes and their H and their content of .48 and .35, respectively. The 
Мь values for Battig’s (1962) nonsense shapes correlated —.50 with H, 
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— 16 with relative entropy, and .76 with rated strength of associations. 
Battig was unable to entirely reconcile his negative correlation between Ma 
and H with the positive correlation reported by Vanderplas and Garvin. The 
results of both scalings suggested that Ma was not related strongly to various 
physical characteristics of the shapes. Arnoult (1960) obtained generally 
stronger relationships between Ma and physical characteristics of shapes 
and between familiarity and physical characteristics. Goldstein (1961) also 
found a significant inverse relationship between M, and complexity. 

For dot patterns, Clement (1964) obtained rs of .71, .87, and .84 for 
ratings of goodness and H, for ratings and latency of naming responses, 
and for H and latency, respectively. The corresponding rs for square patterns 
were .66, .77, and .78. 


RELATIONSHIPS BETWEEN OTHER ATTRIBUTES 

The other attributes of stimuli considered here are those for which strong 
relationships to meaningfulness have been demonstrated and for which values 
of the attributes have been obtained under conditions which resemble those 
for the scalings of meaningfulness, particularly with experimenter-supplied 
continuous stimuli or scales. Specifically, the attributes are frequency, famil- 
iarity, ease of learning, pronunciability, and GV. Subsumed under GV is 
probability of single-letter responses to single letters and to bigrams which 
are part of or complete words. Excluded from detailed summary, because 
so treated elsewhere (W. P. Brown, 1961, pp. 12-15), are investigations 
involving relationships of various attributes of words to their recognition 
thresholds. In general, such thresholds are related inversely to experienced 
frequency in an experimental context, to Thorndike-Lorge frequency, to 
ratings of familiarity and, perhaps, to ratings along a good-bad scale (W. P. 
Brown, 1961; Doehring, 1962; Newbigging, 1961a, 1961b; Newbigging & 
Hay, 1962; Riegel & Riegel, 1961; J. T. Spence, 1963a). 

Under some conditions, however, such as subjects’ knowledge of members 
of a set of words (Pierce, 1963) and experimental isolation of the variable 
of strength of competing responses (Havens & Foote, 1963), the relationship 
between word frequency and recognition thresholds of words may be attenu- 
ated or disappear. Whether frequency of nonword trigrams is (Anisfeld, 
1964) or is not (Postman & Сопвег, 1954) related to recognition thresholds 
is conjectural. 

Attneave (1953) reports corrected correlations between counted frequency 
of occurrence of letters and judged or guessed frequencies under different 
instructions of, respectively, .81 and from .45 to .86. 

In Mayzner and Tresselt's (1962) experimental condition, the stimuli were 
100 "skeleton" words; each consisted of a single letter in one position, 
dashes for from two to six additional letters, and a double dash for three 
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accompanying letters. Subjects ranked the letters with respect to frequency 
with which those letters would follow the letter of the stimulus. Resultant 
bigrams were then ranked for frequency. In one control condition, the letter 
of each stimulus was blacked out; in the other, the letter was absent. More 
of the entire 100 stimuli and, eventually, of 19 "critical" stimuli were 
ranked correctly for single-letter and bigram frequencies by subjects of the 
experimental than of the control conditions with the latter conditions essen- 
tially equal. On the basis of these findings, ratings of frequencies of single 
letters and bigrams are regarded not only as related directly to differences 
in counted frequencies but also as reflecting effects of word length and 
letter position. 

With 100 pairs of bigrams or 150 pairs of trigrams as stimuli, Underwood 
and Schulz (1960a, pp. 52-55) had subjects designate the more frequent 
member of each pair. Percentage of correct choices of both bigrams and 
trigrams increased in approximately linear fashion for successively greater 
differences in counted frequencies of members of the pairs. Correct choices 
of the more frequent member of each of 44 pairs with one member with a 
frequency of less than 25 and the other member with a frequency of more 
than 25 correlated .76 with differences in frequencies, 

Underwood and Schulz (1960a, pp. 184-187) also had both University 
of California (Berkeley) and Northwestern students rate trigrams of several 
vowel-consonant structures for relative frequency of contact. For one subset 
of 36 trigrams, familiarity and frequency correlated .46; for another subset 
of 36, the correlation was .51. These correlations indicate a direct relation- 
Ship between familiarity and frequency. That familiarity of dissyllables 
reflects amount of prior experience with those stimuli is indicated by Noble's 
(1954) report of a negatively accelerated increase in familiarity as а func- 
tion of number of experimentally controlled exposures to dissyllables of 
low М». Arnoult (1956) reports a similar relationship between familiarity 
and frequency of prior exposure to nonsense forms. 

For one sample of 36 trigrams, Underwood and Schulz found no relation- 
ship between pronunciability and counted frequency (p. 171). For another 
sample of 36 trigrams, the rho was .30 (p. 187). For these same trigrams 
and for another sample of trigrams, the rs for pronunciability and rated 
familiarity were .73 and .79 (p. 186), respectively. For six different lists 
of eight stimuli each, rs for pronunciability and GV ranged from .52 to .84 
with an over-all г of 29 (p. 247). For still another set of 86 trigrams, pro- 
nunciability and ease of learning correlated .92 (p. 25). 

АП three-letter words of CVC structure in the Thorndike-Lorge list were 
classified in terms of Lorge magazine count frequencies of 0-50, 51-100, 
100-200, 201-600, and more than 600 (Underwood & Schulz, 1960a, pp. 
238-239). For larger counted frequencies, increasing numbers of subjects 
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responded with second letters which were part of and third letters which 
completed words. They conclude that vowels produced by subjects in 
response to single-letter stimuli are more likely to be the middle lette 
of words of high than of low counted frequency. i 
кез, ak wee T m their frequency are also 

à gs of frequencies of words, Howes (1954) 
obtained corrected correlations between counted frequencies (Thorndike- 
Lorge magazine count) and ranks assigned by college students of .78 in 
Experiment I, of .88 in Experiment IL, and of .85, .84, and .60 for the 
three samples of words of Experiment III. Reliabilities of student rankings 
were .94 or higher. 

For subjects in each of three different age groups, Riegel and Riegel 
(1964) found significant negative values for the relationships between 
counted frequencies of words and both relative entropy of associations to 
the words and the proportions of associations which were single responses. 
Significant positive correlations were found between readability scores and 
both relative entropy and proportions of single responses. 

ES noted previously, Wimer (1963) also used ratings along 10 semantic 
differential scales including usual-unusual which was considered to define 
familiarity. Fifteen of 33 positive coefficients were significant at .05; two 
= E negative coefficients were significant. The values ranged from —.51 
o .B7. 
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of relationships have been obtained between one or more of these measures 
of meaningfulness and a number of attributes: counted frequency; ratings 
of familiarity, ease of learning, emotionality including “goodness”; recog- 
nition thresholds; short-term retention by recognition; social values; sound 
meaning “fit”; memory span, latency of selection; reading rate; and imagery. 

Whether emotionality including goodness of CVCs and of dissyllables and 
words constitutes an independent attribute or attributes is questionable. 
Ratings on which these values are based may have actually been with respect 
to other attributes such as familiarity, pronunciability, or both. 

Substantial reliability of measures of meaningfulness and of other attri- 
butes is indicated by the generally high intercorrelations. Also, Noble and 
Parker (1960) and Archer (1960) report high conventional measures of 
reliability. 


Pairs of Stimuli 

Haagen’s (1949) 400 word pairs were rated along 7-point scales for 
strength of associations, what he termed closeness of associative connection, 
for similarity of meaning, and for vividness. The reliability of ratings of 
all three attributes was high. The correlation between strength of association 
and similarity of meaning was .90, but because the full range of strength 
was not sampled, Haagen rejected the conclusion that strength of association 
and similarity of meaning are identical. The rs of .17 for strength of asso- 
ciation and vividness and of .09 for similarity of meaning and vividness 
indicate that vividness is an essentially independent attribute. Cofer (1957) 
has shown that Haagen’s similarity of meaning values are directly related 
to an index of the overlap of responses elicited by members of the pairs 
presented separately. 

Twenty of Haagen’s pairs of adjectives were scaled for synonymity by 
adults from 30 to 70 years of age (Rocklyn, Hessert, & Braun, 1957). For 
subjects at high and low educational levels separately, the rs between values 
of synonymity and Haagen’s values were .79 and .77, respectively. The г 
between values for subjects at the two levels was .79. 

Haagen’s procedure was the basis of a more extensive study by Umemoto, 
Morikawa, and Ibuki (1955b). The stimuli of the pairs were 120 adjectives 
for each of which from 15 to 20 other adjectives were responses. Meaning- 
fulness, similarity of meaning, and familiarity of responses are reported. 

Richardson and Erlebacher (1958) found high correlations between rat- 
ings of ease of learning and similarity of meaning of lists of pairs of adjec- 
tives, pairs of CVCs, and pairs of CCCs. The adjective pairs represented 
the four combinations of stimuli and responses of high or low Thorndike- 
Lorge frequencies; the CVC-CCC pairs represented the four combinations of 
stimuli and responses of high or low values of Glaze M, or of Witmer Ма. 
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Examination of Richardson and Erlebacher’s Table 2 suggests that the 
highest values of ease of learning and similarity of meaning were for pairs 
whose members both had high Thorndike-Lorge frequencies or high Ma, 
and that the lowest values of ease of learning and similarity of meaning 
were for pairs whose members both had low Thorndike-Lorge frequencies 
or low M,. Intermediate values of ease of learning and similarity of mean- 
ing were obtained with pairs with one member of high Thorndike-Lorge 
other member of low Thorndike-Lorge fre- 
quency or low M,. Thus, these results suggest at least slight direct relation- 
ships between ease of learning and similarity of meaning of pairs on the 
one hand, and, on the other hand, Thorndike-Lorge frequency or M, of 
their members. 

The CVCs of Battig’s pairs were all of 47% or 53% Glaze Ma. Despite 
this homogeneity of Ма, ratings of ease of learning along a 9-point ordinal 
scale ranged from 2.99 to 7.40 (Ваша, 1959), and ratings with respect 
to nine categories at equal-appearing intervals ranged from 1.9 to 7.2 
(Battig, 1960). The r for values of pairs by the two techniques was .85; for 


individual subjects the rs ranged from .02 to .60 about a median of .37. 
The ranges of values obtained by Battig were considerably greater than those 
d Erlebacher for any one 


obtained along a 15-point scale by Richardson an bache 
of the four combinations of high or low Glaze Ma of the stimuli and responses 
of their pairs of CVCs. Thus. Battig’s data suggest that the ease of learning 
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1957, рр. 143-146) earlier finding for pairs of somewhat similar types of 
nouns of high correlations between factors derived from judgments of 
similarity and factors derived from semantic differential ratings. 

Subsequently, Flavell and Johnson (1961) had different groups of sub- 
jects respond to each of 30 concrete noun-concrete noun pairs by the single- 
association and multiple-association techniques described earlier. L-Latency, 
L-Different Total, and L-Entropy were determined from responses obtained 
by the single-association technique; and the N-Total, N-Different Total, 
N-Attributes, N-Different Attributes, N-Contiguity, and N-Different Con- 
tiguities were determined from responses obtained by the multiple-association 
technique. Values for these nine measures for the 30 concrete noun-concrete 
noun pairs and the values of similarity of meaning, co-occurrence, and 
D measures for these same pairs obtained by Flavell (1961b) were then 
intercorrelated. Of Flavell and Johnson's nine measures, similarity of mean- 
ing correlated significantly with but three, L-Entropy, N-Total, and 
N-Attributes for which the rs were .70, .57, and .40, respectively. The corre- 
lation between similarity of meaning and N-Total was less than the correla- 
tion of .91 for somewhat different words reported by Attneave (1951); 
Flavell and Johnson offer reasons for the disagreement. Combining co-occur- 
rence, D, L-Entropy, and N-Total as predictors of similarity of meaning 
produced a multiple correlation of .92. 

Various of the zero-order correlations among Flavell and Johnson’s nine 
measures were also significant. For example, L-Different Total and L-Entropy 
correlated .93, which is the value of r (.925) obtained by Laffal (1955) for 
the same two measures of responses to a set of 100 single words which were 
nouns, verbs, adjectives, or of mixed grammatical function. 

For pairs of black-on-white geometrical forms, values of similarity 
obtained by the method of graded dichotomies (Attneave, 1949) correlated 
:85 with numbers of verbalized similarities (Attneave, 1951). 

In an experiment growing out of previous studies by Flavell (1956) and 
Benedetti (1958), Flavell and Flavell (1959) investigated judged strengths 
of relationships between members of pairs as functions of the “logico- 
grammatical” categories of members and of instructions. The instructions to 
college students were to select the pair of each of 275 pairs of pairs whose 
members were “closer in meaning,” “more closely related in meaning,” or 
more closely associated. Under all three instructions, there were differences 
among categories with respect to judged strengths of relationships. The rho 
between the rank orders of the categories under the first two, very similar 
instructions was .99; these rank orders of categories correlated .49 and .57 
with the rank order of the categories under association instructions. Thus, 
judged strengths of relationships is seemingly influenced by logico-gram- 
matical category of members of pairs and by instructions. 
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In a later developmental study, Flavell and Stedman (1961) obtained 
judgments of strengths of relationships between members of pairs in the 
same 11 categories under “closer in meaning" instructions. Rank orders of 
Scores for the categories for subjects in each of Grades 2 through 9 were 
еасћ correlated with the rank order for college students obtained by Flavell 
and Flavell. The correlations increased from about .30 for second-grade 
children to about .90 for fifth-grade and older children. For second-grade 
children administered the test in groups of two rather than in their regular 
classroom, the rank order of scores for the categories correlated about .85 
with the rank order for college students. Logico-grammatical category of 
members of pairs influenced judgments of strengths of associations in chil- 
dren as young as second graders, and the rank orders of scores for the 
categories were reasonably stable across a wide range of ages. 

Pairs of stimuli can be formed on the basis of a stimulus and its associa- 
tive primary. For 52 of such pairs obtained from Russell and Jenkins’ 
(1954) norms, Pollio (1964a) found correlations of .52, .25, and .36 for 
ratings on evaluative, potency, and activity dimensions obtained by Jenkins, 
Russell, and Suci (19582). For 38 of such pairs obtained from Woodrow 
and Lowell's (1916) norms for children, the corresponding correlations 
were .64, .69, and .44. In a further analysis, Pollio found the correlations 
to hold for the stimulus word and low-probability primaries but not for the 
stimulus word and high-probability primaries. Thus, similar semantic differ- 
ential profiles can be expected only for stimulus words for which the 
Primaries are relatively weak. 

Pollio also computed the mean semantic distance between the 68 Kent- 


Rosanoff words of Jenkins, Russell, and Suci’s atlas and the available asso- 


ciations to those words. As ratings along the evaluative dimension became 
less positive and more negative, mean semantic distances increased. This 
relationship did not obtain for ratings along activity and potency dimen- 
Sions. Only for the evaluative dimension, therefore, were the ratings for a 
discrete stimulus predictive of the semantic distance between that stimulus 


and other stimuli. Ч i 
Visual recognition of members of pairs of СУСа: has: been investigated 


(L’Abate, 1960). For pairs representing combinations of Glaze M, of 
100-1009, 0-100%, 47-47%, 100-09, and 0-0%, the respective mean 
numbers of correct recognitions of left members and of right members com- 


bined were 4.01, 3.50, 3.34, 3.53, and 3.17. Left members were recognized 
more often than right members. Also reported were significant positive 
correlations between learning scores for pairs and number of recognitions 


of their members. 
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FURTHER AREAS FOR RESEARCH 


Preliminary to almost all further normative studies are extensive estimates 
of contemporary actual frequencies of occurrence of words and derivative 
data regarding frequencies of letters and of phonemes singly and in 
sequences of two (bigrams) and three (trigrams). The most recent of the 
Thorndike counts (Thorndike & Lorge, 1944), useful as it has been, is obso- 
lete for several reasons. The first is its limitation to printed text. Required 
are samples not only of printed materials from newspapers, magazines, 
books, and letters, but also of aurally presented materials such as radio and 
TV scripts and commentary, conversalions, songs, and sermons. Further- 
more, these samples should be selected to reflect any differences in the 
printed and spoken words to which individuals differing in sex, age, social 
and economic status, education, and other characteristics are exposed. 

Letter counts have been of some value. Of greater value, however, would 
be updated and more extensive counts of phonemes within both printed and 
spoken material. Frequencies of occurrence of single letters or phonemes 
should be in terms of position in words of different length. Sequences of 
two and three letters or phonemes within and between words should be 
distinguished. These, too, might be in terms of position of the first letter or 
phoneme of the bigram or trigram and of word length. Carroll's (1952) 
counts are of value here. However, they were for a sample of phonemes 
in the words of plays for “young people” which is too limited in scope. 

Of related concern is semantic counts (Lorge, 1949; Lorge & Thorndike, 
1938; West, 1953) within the samples for frequency counts. Information 
about frequencies of occurrence of different meanings of words might clarify 
experiential bases of differences in the meaningfulness of words and decreas- 
ingly similar nonwords as well as indicate likely associations to particular 
words (Rosenzweig & McNeill, 1962). The derivative significance of semantic 
counts for lexicographers is obvious. 

Already noted are needs for information about frequency and time meas- 
ures like those developed in investigations of word associations and about 
relationships between these attributes and meaningfulness. Some of the prob- 
lems and techniques of word-association studies are also germane to several 
of the other areas in which further research on meaningfulness of discrete 
stimuli and of pairs of stimuli is desirable. 

One area is, interestingly, further scaling of all bigrams, all CVCs, and 
possibly an extensive sample of trigrams of other consonant-vowel structures 
by multiple associations. Checking “Yes” or “No” and ratings are no substi- 
tutes for specification of the actual associations necessary, as noted below, 
for specifying common meaning or response-mediated similarity between 
members of pairs or among members of larger sets of stimuli. Despite the 
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apparent congruence between single and multiple associations (Cofer, 1958; 
Laffal & Feldman, 1962, 1963), multiple associations are preferred as likely 
[0 provide more precise information about the nature and extent of hier- 
archies of individual subjects. Accompanying multiple associations should 
be ratings of pronunciability by the same subjects so that intra-subject 
correlations between meaningfulness and pronunciability can be determined. 

A second area is an even more extensive scaling of words than J. D. 
Taylor's (1959). In this connection, sizable samples of frequent, important 
words of French, German, Spanish, and one or two other widely studied 
languages and of the most common English meanings of those words might 
be scaled by multiple associations and for pronunciability. These words, 
particularly those of the second languages, should be presented visually 
and aurally. Not only would the pool of stimuli available for experimenta- 
tion be extended but also such scalings are preliminary to much experimen- 
lation. on second-language learning. Indeed, the lack of values for the 
meaningfulness and pronunciability of words in second languages precludes 
Satisfactory analytical experimentation on a variety of problems involving 
Characteristics of the materials. 

À third area is scalings of at least CVCs for meaningfulness by multiple 
associations, for pronunciability, and perhaps for familiarity by groups of 
children representing the range from 3 or 4 through 16 or 17. At present, 
except for the 52 CVCs of Shapiro's (1963a, 1964) study, it must be assumed 
that values of meaningfulness and other attributes of stimuli as scaled pri- 
marily by college students correlate positively with potential values of scal- 
ings by younger subjects. Extensions to noncollege subjects of the same 
аве (Keppel, 1963) and to older groups (Rocklyn, Hessert, & Braun, 1957) 
might also prove useful. A related consideration is scalings, particularly by 
Children, of meaningfulness of nonverbal stimuli such as pictures and 
models of objects, colors, and nonsense forms. . | 

A fourth area is the same scalings carried out with aural presentation 
of the stimuli. Carroll, Horowitz, and Burke (personal communication, 
1964) have obtained ratings of the meaningfulness of 320 phonemic syllables 
9f CVC structure presented aurally. These syllables had been part of a list 
of approximately 800 previously scaled for meaningfulness by А РО 
alency technique by Horowitz in connection with his Ph.D. dissertation 
(Horowitz, 1955). The rating procedure used by these investigators was 
Cieutat's (1963). 

Pertinent to the planning of scalings of sequences of phonemes presented 
aurally are considerations with respect to the correspondence between the 
phonemes of English and their graphic representation. Because of the larger 
number of phonemes than of letters, more different sequences of two, three 
9r more phonemes of particular consonant and vowel structure can be con- 
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structed than are possible for sequences of letters. Were the limitation of 
the same number of letters as phonemes removed, the correspondence between 
phonemes and graphemes could be increased and many more grapheme 
sequences would be possible. Illustrative of such grapheme sequences are 
those constructed and presented by Gibson, Pick, Osser, and Hammond 
(1962, p. 561). 

Another area is obtaining more extensive information about the adequacy 
of assumptions that norms based on groups are reasonably congruent with 
the manner in which individual subjects react to stimuli. In the case of 
word-association data, for example, a common assumption is that individual 
subjects respond to a particular stimulus with responses that are essentially 
the same as those which occur in the group and that the relative strengths 
of responses by individual subjects parallel frequencies of those responses 
in the group data. Rosen and Russell (1957) found the relative frequency 
and nature of the second of two successive associations to be consistent with 
the "assumption that the cultural frequency of an association may be taken 
as an index of the strength of the response" (p. 122). 

In the case of four of five single-letter stimuli, Duncan (1960) obtained 
significant agreement between rankings of letter responses and frequency of 
occurrence of those letters as free associations to the single-letter stimuli. 
However, both of these studies provide only indirect evidence of the existence 
of response hierarchies for individual subjects. Also, Rosen and Russell's 
instructions and Duncan's instructions and procedures may be special condi- 
tions highly favorable to obtaining apparent hierarchic responses by indi- 
vidual subjects. Therefore, the bounds within which the assumption of con- 
gruence between group and individual hierarchies is justified should be 
determined more directly. 

Brody (1964) has provided such more direct evidence of a correspondence 
between hierarchies for groups of subjects and for individual subjects. His 
words were 15 of low Н and 15 of high Н from Laffal's (1955) list. Each 
subject made 15 responses to each of these words. Values of Н based on the 
first association to each word were determined for the 30 subjects as a group. 
Also, values of H based on all 15 associations to each word were determined 
for each subject. The Kendall tau for the relationship between values of H 
for the subjects as a group and means of values of H for subjects individ- 
ually was .68. A tau of .65 was obtained for the relationship between num- 
ber of different associations for the group and for individual subjects. Both 
taus were significant at <.01. 

A value of .82 was obtained for the correlation between initial frequency 
of associations for the group and the mean number of subsequent repetitions 
of those associations. Finally, a value of .72 was obtained for the correlation 
between initial frequency of associations for the group and the probability 
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of the occurrence of those associations for subjects who did not make them 
as the first response. Although only for three associations, Shapiro (1963a) 
also reports evidence of the latter relationship. 

Estes (1960) has even questioned the existence of hierarchies of responses, 
except under the special case of compound stimuli to each of whose elements 
different responses had been conditioned previously. Whatever the requisite 
conditions, further development of procedures for establishing hierarchies 
experimentally is desirable so that the meaningfulness of stimuli can be 
varied by training rather than by selection (Goss & Cobb, in press). 

А further area is determining the extent to which meaningfulness, familiar- 
ity, pronunciability, and ease of learning of trigrams, particularly CVCs, 
can be used to generate the meaningfulness, familiarity, pronunciability 
and ease of learning of dissyllables constructed of two trigrams. 

Meaningfulness measures disregard the particular responses to each stimu- 
lus. Knowledge of particular responses, however, is important for specifying 
possible response-mediated similarity between or among stimuli (Bousfield, 
1961; Bousfield, Whitmarsh, & Danick, 1958; Cofer, 1957; Deese, 1962; 
Marshall & Cofer, 1963; Umemoto, 1963) and also for predicting possible 
stimulus-response pairs whose association might be facilitated or retarded 
by mediating responses. А! present, the only source of much information is 
Word-association norms with hierarchies based on frequencies of responses 
in a group rather than by individuals, and the most extensive lists of words 
are only 444 with frequencies based on responses of but 50 subjects (Deese, 
1959) and 400 with frequencies based on responses by 150 subjects (Bous- 
field, Cohen, Whitmarsh, & Kincaid, 1961). The norms for semantic dis- 
lances provided by Jenkins, Russell, and Suci (19582, 1959) provide some 
basis for inferring response-mediated similarity. But the meaning of stimuli 
in the ordinary sense of the particu у опе ог several 
contexts and the relative strengths of those responses 15, at best, only approxi- 
mated by ratings along a common set of dimensions specified by bipolar 
adjectives. Interpretation of these ratings may be complicated by use of 
Some pairs of bipolar adjectives whose profiles or meanings ате similar or 
the same rather than, as is assumed, different or opposed (Mordkoff, 1963). 
Finally, very little is known of the comparability of responses to stimuli 
in the scaling situations and of responses to those same stimuli in various 
actual learning and performance situations. For example, meaningfulness 
conceived as the number of responses to 8 stimulus may be merely a correlate 
of response integration, the factor of apparent actual importance at least 
With respect to effects on PA learning of variations 1n response members. 
And Reed (1918a, p. 154) reports that the types and relative frequencies 
Of associations obtained in a РА situation did not parallel those obtained 


by free association (Woodrow & Lowell, 1916). 


lar responses evoked in 
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With respect to pairs of stimuli, Cofer's (1957) results as well as the 
relationships suggested by Richardson and Erlebacher's table and Battig's 
r for ease of learning of pairs of stimuli and average Archer M, of members 
of each pair indicate that values of attributes of pairs of stimuli can be 
generated from knowledge of values of attributes of discrete stimuli. The 
modification of values of attributes of discrete stimuli by pairing them 
with quantifying adverbs (Cliff, 1959; Howe, 1963) is an interesting, special 
problem. However, refinement and extension of these and other procedures 
(e.g, Bousfield, Whitmarsh, & Danick, 1958; Marshall & Cofer, 1963) 
entails further scalings of attributes of pairs of stimuli. Also desirable for 
pairs of stimuli are scalings of their meaningfulness, association norms, 
developmental norms for their various attributes, information about the 
soundness of inferences to individual reactions from group norms, more 
adequate specification of particular responses to each pair, and observations 
of responses to pairs in actual learning and performance situations. 


CHAPTER 3 


Meaningfulness in 


Paired-Associates Learning 


ributes of stimulus members and response 
butes of pairs of stimuli can vary inde- 
effects on PA learning of variations 


Meaningfulness and other att 
members of PA units and also attri 
pendently. Experiments concerned with 
in attributes of stimulus members and response members have differed 
markedly with respect 10 particular combinations of variations employed and 
in manner of assignment of such combinations to lists and to subjects. In 
order to classify, compare, and interpret actual designs and resultant findings, 
therefore, more general aspects of construction and use of lists in which 
attributes of stimulus members and response members and of pairs of stimuli 
are varied must be considered. Experimental findings are then summarized 
and evaluated. With occasional exceptions, suggestions for further research 
based on these findings are deferred until the final chapter as are suggestions 
for new experiments arising from findings on effects of similarity, familiari- 


i 
zati А 
ation, and other variables. 


CONSTRUCTIO 


The design of experiments con 
meaningfulness and other attributes of stimulus me 


bers and of attributes of pairs of stimuli involves 
of construction and use of lists. The first is the particular combinations of 


Values of meaningfulness or of other attributes of stimulus members and 
ОЁ response members which are used. The second and third are assignment 
of these combinations to lists and of subjects to lists or combinations. Fur- 
ther, these problems must be generalized to designs involving an attribute of 
pairs of stimuli, and to designs involving combinations of values of each of 
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cerned with effects on PA learning of 
mbers and response mem- 
five interrelated problems 
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two or more different attributes of stimulus members and response members. 
The fifth problem is the manner of allowance for generalization to other 
lists whose pairs exemplify the same combinations of values of attributes. 


Combinations of Values of Attributes 
The center square of Fig. 1 is an over-all scheme of possible combinations 
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Pe 1. Overall scheme of possible combinations of levels or values of meaningfulness 
or any other attribute of stimulus members and response members along with illustrative 
complete orthogonal and nonrandom, incomplete orthogonal variants usually involving 


high (H) and low (L) or high, intermediate (Mdm) and low relative levels or values 
of the variables. 
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of values of meaningfulness or of any other attribute of stimulus members 
and response members. In practice, these possible combinations have been 
realized either in complete orthogonal designs, two variants of which are 
shown to the left of the center square, or in nonrandom, incomplete orthog- 
onal designs, three variants of which are shown to the right of the center 
square. The simplest orthogonal design is one in which two different values 
of meaningfulness or some attribute of stimulus members are combined 
With the same values of that attribute of response members. Permitted are 
conclusions regarding effects of comparable variations in the particular attri- 
bute of stimulus members and response members. À 3X3 design is the 
minimum necessary to determine linearity or nonlinearity of curves relating 
learning measures to an attribute of stimulus members and response mem- 
bers, and, if the curves are nonlinear, to determine comparability of form 
and other characteristics. 

Complete orthogonal designs may not always be necessary or practical. 
For example, it may be known or seem likely that learning is influenced by 
meaningfulness of stimulus members but not by the meaningfulness of 
response members, or the converse. Ог, within the number of subjects avail- 
ble or amount of time per subject possible or practical, complete orthog- 
onality of order 3X3 or higher may entail too many groups of subjects, 
lists which are too long for acquisition in an hour or less, or both. For these 
and other reasons, many experimenters have selected one of the nonrandom, 
incomplete orthogonal designs shown to the right of the center square. In 
the square at the upper right, the solid two-tipped arrow from bottom left to 
upper right shows combinations of values of meaningfulness of stimulus 
members and response members of a number of experiments. In this design, 
both stimulus members and response members of a pair have the same value 
of meaningfulness or of any other attributes; thus values of the attribute of 
stimulus members are completely confounded with values of that attribute 
of response members. The broken two-tipped arrow from bottom right to top 
left shows combinations in which meaningfulness or any other attribute of 
Stimulus members and response members are also completely confounded. 
In the former set of combinations, values of зкен ны в e? ae 
butes of stimulus members and response members are pues y FOE e ; 
in the latter set of combinations, they are negatively correlate ." Neither 
Permits assessment of relative effects of an attribute of stimulus members 


ап4 response members. 

When three or more positively co 
are combined to form an “X,” however 
be removed to yield one or more 2x2 complete 
ехатрје, with low, medium, and high values along 
lion of the center combination collapses the design t 


rrelated and negatively correlated values 
the combination at the center can 
orthogonal designs. For 
both diagonals, elimina- 
o a 2X2 combination 
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of low or high values of the attribute of stimulus members with low or high 
values of the attribute of response members. For “X” designs in nXn 
matrices, removal of the center combination results in n — 2 of the 2X2 com- 
plete orthogonal designs. 

The square at the center right shows two other related designs. The double- 
tipped solid arrow represents variations in just the meaningfulness or some 
other attribute of stimulus members, each with the same value of that 
attribute of response members. The specific design involves low, medium, 
and high values of an attribute of stimulus members with the attribute of 
response members at low. But the attribute of response members might have 
been at medium or high. The double-tipped broken arrow represents varia- 
tions in an attribute of response members each with the same value of that 
attribute of stimulus members. The value of that attribute of stimulus mem- 
bers might be low as shown, or medium or high. Neither design provides 
information about relative effects of an attribute of stimulus members and 
response members. 

Shown in the square at bottom right is а “cross” design in which two or 
more values of an attribute of stimulus members are each combined with 
an intermediate value of that attribute of response members, and in which 
the pairings are reversed so that the same two or more values of the attribute 
characterize response members, and stimulus members have the intermediate 
value. Relative effects of stimulus members and response members can be 
assessed with respect to intermediate values of response members and of 
stimulus members, respectively, but effects of variations in stimulus members 
at two or more levels of response members, and the converse, cannot be 
determined directly. 

Other nonrandom, incomplete orthogonal designs are possible. For exam- 
ple, with five values of stimulus members and of response members only 
for extremes of values for response member and stimulus member, the design 
might be a “hollow square” involving only the 16 combinations of conditions 
around the sides, rather than the 25 combinations of a 5X5 complete orthog- 
onal design. Relative effects of stimulus members and response members 
could be determined for the two extreme levels but not for the three inter- 
mediate levels of response members and stimulus members, respectively. 


Assignment of Combinations to Lists 


Combinations of values of meaningfulness and other attributes of stimulus 
members and response members of a design can be realized in lists in three 
different ways. The most common way is a separate list of п PA units for 
each different combination. The units of such lists are unmixed or homo- 
Beneous with respect to the particular combinations of values of an attribute 
of stimulus members, of тезропзе members, or both which they represent. 
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Lists may also be constructed so that there is at least one unit representing 
each of the combinations of values. Such lists are mixed or heterogeneous. 
Finally, some but not all combinations of values can be represented in one 
list, with the remaining combinations represented in one or more additional 
lists. Such lists are partly mixed or heterogeneous. Examples of all three 
manners of assignment are: (a) four lists each representing one of the four 
combinations of low or high values of meaningfulness of stimulus members 
and of response members (unmixed); (b) a single list of four units, each 
of which represents one of those combinations (mixed); and (c) two lists, 
One representing the combination of low meaningfulness of stimulus mem- 
bers with low and high values of response members, and another representing 
the combination of high meaningfulness of stimulus members with low and 


high values of response members. 


Assignment of Subjects to Combinations р 
ith mixed lists, all subjects learn the one or more pairs representing all 


combinations of meaningfulness or some other attribute of stimulus members 
and of response members. With unmixed lists, each list or each combination 
may be learned by a different group of subjects. A different group may learn 
Some but not all of the lists, or the same group may learn all lists of com- 
binations, Similarly, with partly mixed lists, each list or set of some but 
not all combinations might be learned by a different group of subjects. 
Each different group might learn two or more lists which represent two sets 
of different combinations, but not all combinations, or the same EIQUE might 
learn the two or more lists representing all combinations. Lindquist (1958), 
Federer (1955), Winer (1962), and other texts on experimental design pro- 
Vide а wide range of models which can be adapted to represent assignment 


«t Subjects to combinations of conditions. 


Combinations Involving an Attribute of Pairs of Stimuli, and Involving 
Wo or More Attributes of Stimulus Members and of Response Members 
hus far, only attributes of discrete stimulus members and response шы 
ег5 have been considered. Should an attribute of pairs of stimuli be ad ` | 
Possible designs can be represented within cubes. The minimum complete 


Ortho Geen i н 3X3 design is the minimum necessary 
AM Der лан мола pie e if nonlinear, comparability of the 


lating learning measures to attri- 
bers and to attributes of 
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rm and other characteristics of curves те 
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Pairs of stimuli, | . 

arious nonrandom, incomplete orthogena! designs eg Seege 
ехатрје, pairs of stimuli might ђе selected, each unit of which has ch m 
members and response members of the same salue of an i which, 
“S а pair, represent some additional attribute which is positively or nega- 
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tively correlated with the positively correlated attribute of stimulus members 
and of response members. Illustratively, each member of one pair of stimuli 
might be of low meaningfulness and the pair might be of low similarity of 
meaning, and each member of another pair of stimuli might be of high 
meaningfulness and the pair might be of high similarity of meaning. 

Should two or more attributes of stimulus members and response members 
be varied simultaneously, the squares in Fig. 1 used to depict possible 
combinations of values of those attributes of stimulus members and of 
response members must be extended into four dimensions. One consequence 
is greater difficulty in representing designs. More importantly, choices of 
combinations of values of the attributes of stimulus members and of response 
members and of mode of assignment of combinations to lists and subjects 
become more difficult. The greater difficulty is in terms both of complexity 
and of relative lack of knowledge of direction and extent of possible differ- 
ential consequences of assignment of combinations to unmixed, partly mixed, 
and mixed lists. Fortunately, present evidence suggests that differences be- 
tween mixed and unmixed lists in rank orders of effects of particular com- 
binations of conditions may be negligible (Battig, Brown, & Nelson, 1962; 
Experiments 9 & 10 in the Appendix). They may sometimes consist only of 
uniform over-all elevations of acquisition measures (Underwood & Schulz, 
1960a, p. 181). But a difference between mixed and unmixed lists in back- 
ward recall of stimulus members has been observed (E. Weiss, 1963) to 
suggest that parallel outcomes may not always occur. 

The simplest complete orthogonal design involving values of two attri- 
butes of stimulus members and of response members is of order 2х 2 Х 2Х 2. 
A mixed list with at least 16 units is required (Cooper, 1964; Nodine, 
1963), one for each combination of conditions or, at the other extreme, 
there must be 16 unmixed lists of n units each. Therefore, nonrandom, incom- 
plete orthogonal designs, partly mixed or mixed lists, or both devices for 
reducing number of combinations and of lists are more likely to be used. 
Such solutions become almost unavoidable when two attributes of stimulus 
members and response members have three or more values, when more than 
two attributes of stimulus members and response members are varied, and 
when two attributes of stimulus members and response members are com- 
bined with additional variables such as distribution of trials. The possible 
outcomes under such circumstances are too numerous and complex for devel- 
opment here, as is the case when an attribute of pairs of stimuli is added 


to increase the number of variables to five. 
Generalization to Other Lists 


The one or more pairs of stimuli which exemplify each particular com- 
bination of values of attributes constitute a sample, random or otherwise, 


wg 
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Ce ar ~ es pairs of stimuli which exemplify those combina- 
weber n ке each particular combination of values has been 
by assumpti y but one sample of one or more pairs of stimuli. Hence, only 
treated Se o the results obtained with each set of pairs of stimuli be 
7 ii eng = for other samples of pairs of stimuli which exemplify 
emi icular combination of yalues of attributes. . 
iore mnl ce Yate of generalizability can be obtained by using two or 
Uno Ae ce е ists in which each particular combination of values of attri- 
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аба nique for generating parallel lists is reversal. Stimulus members 
spp толо members and the converse. Entirely new stimuli may be 
fór aa each parallel list. Or, stimuli selected for a list may be returned 
bs licen inclusion in other parallel lists. Differences due to lists can then 
The ke subsequent statistical analyses. 
sets of a sm of generalization from results o 
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== on PA learning of meaningfulness and 
simil stimuli have been investigated more extensiv 
ПагИу of meaning and other attributes of pairs o 
Nr ers (1946), Gannon and Noble (1961), and Hakes (1961b) summarize methods 
or Gage of three earlier studies (Cason, 1933; Waters, 1939; Winzen, 1921) which, 
A is reason, and because of relatively inconclusive findings, are not reviewed here. 
related problem of infrequent but persistent interest over four decades has been 
м relationship between emotionally or affectivity of words and acquisition and reten- 
e e lists in which those words serve as stimulus members, response members, or 
of i motionality is usually varied by means of words representing two or all three 
Es * categories pleasant, neutral, unpleasant. In turn, these categories or attributes 
ТАС чш ойеп been specified by means of ratings of the words by the кале e Santi 
Keen e subjects. Occasionally, aggressive meanings (e£ Holzberg, Bursten, anti- 
» 1955), sexual references (e.g, Kott, 1955), association disturbances (Laffal, 1952), 


and arousal ip terms of the GSR (e.g, Walker & Tarte, 1963) have been used instead 
” Investigations primarily concerned with effects of 
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eros аз equivalent to "unpleasant. > 
и of words on acquisition and other phenomena of PA learning are not con- 
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ered here because, while counted frequency of the words has sometimes been con- 
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son, and also because it seems desirable to proceed from attributes of mem- 
bers of pairs singly to attributes of members jointly, findings for discrete 
stimuli are considered before those for pairs of stimuli. Effects of meaning- 
fulness and related attributes of discrete stimuli and of pairs of stimuli on 
other transfer phenomena and on retention are relatively uninvestigated. 
Although not treated separately, pertinent findings on transfer and retention 
are noted. 

More information about effects of combinations of meaningfulness or other 
attributes of discrete stimuli and pairs of stimuli can be obtained from com- 
plete orthogonal designs than from the nonrandom, incomplete orthogonal 
designs used thus far. Findings of experiments employing complete orthogonal 
designs are considered first in order to establish tentative generalizations 
against which findings of experiments employing nonrandom, incomplete de- 
signs can be compared. Unmixed lists do not involve the possible complication of 
interaction among sets of pairs of different values or combinations of values 
of meaningfulness over and above possible interactions among units repre- 
senting the same combination of values. Within each design, therefore, find- 
ings with unmixed lists are considered before those with partly mixed or 
mixed lists. In general, findings with CVCs and other trigram and bigram 


Prominent among the exceptions to the stricture of failure to control for meaning- 
fulness are 14 experiments carried out by Anisfeld and Lambert (1964). The pleasant 
and unpleasant words of their List 1 and the pleasant and unpleasant adjectives of 
their List 2 were equated both for Thorndike-Lorge frequency and for М». In seven of 
nine experiments with CVCs as stimulus members, pleasant words as response members 
were acquired significantly faster than unpleasant words. The relationship held under a 
modified recall format and under an anticipation format with both selection and produc- 
tion of response members. However, in none of the four experiments with words or 
numbers as stimulus members were differences in rates of acquisition of pleasant and 


unpleasant words as response members significant. 


Also, with CVCs as response mem- 
bers, 


pairs with pleasant words as stimulus members were acquired no faster than pairs 
with unpleasant words as stimulus members. Anisfeld and Lambert review various earlier 
investigations of the relationships of emotionality of words to acquisition and retention 
not only with PA but also with list (“recall”) tasks. 

Bummer and Rosenthal (1963) also controlled for meaningfulness of the 10 “соттоп” 
and the 10 "trauma" words which Served as response members of different lists, The 
same CVCs of 20% Hull values served as the stimulus members of these lists. The 
response members were selected from among those of longer lists of common and trauma 
words which 12 graduates had rated as of average meaningfulness. Regardless of level 
of manifest anxiety as specified by scores on the T. 
as measured by scores on the Shipley- 
after three pairings than were trauma 
bers are consistent with those obtain 
members were CVCs. Assumed is an e 


aylor scale and of level of intelligence 
Hartford test, common words were recalled better 
words. These results with CVCs as stimulus mem- 
ed by Anisfeld and Lambert when the stimulus 
quivalence of common and pleasant. 


RESULTS 13 

forr d 
wee p described, then those with longer words and dissyllables and with. 
- Noted, finally, are findings for backward recall of stimulus members. 


Meani | 
aning| : EN e 
In iine of Discrete Stimuli: Complete Orthogonal Designs 
e : : А z 
experiments summarized here and in various of the experiments 
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zation a 
and other pretraining variables. Experi 
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variables с ; s 
тагы es combined with the latter variable 
lables are considered. 


Охміхер Lists 
ben Stockwell, and Noble's (1958) Experiment П 18 apparently the 
Sach Ful using a 3X3 orthogonal design with unmixed lists of paired 
and ai the CVCs were from Noble, Stockwell, and Pryer's (1957) list. Across 
ed each of the three levels of M; of stimulus members, M, of response 
trials "e was related directly to correct responses during the 20 learning 
respons ith response members of low and medium Mr, иш of correct 
Sr ез increased with greater M, of stimulus members. With response 
омеу тз of high М, and stimulus members of low, medium, and high M. 
Suppe er, means of correct responses were 30.5, 77.5, and 54.8, respectively, 
в ап inverted-V function. Асгозз the three levels of М, of response 
mbers, means for low, medium, and high M, of stimulus members were 


i D 
77, 42.1, and 41.0. Thus, the data suggest а positively accelerated relation- 
nses and M; of response members, and a nega- 


een correct responses and M, of stimulus 
П and the relationhsip between 
questionable. Also, the signifi- 
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Se between correct respo 
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ке that relationships between acquisition rate and M, of SES on 
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Dës? variable, Therefore, to draw conclusions regarding 2 xus ~ 
; either across all values or for particular values of the other variable 


1s : 
Premature, Across all levels of the other variable, the mean square for 
for М, of stimulus members. At low 


И, of 
and response members was twice that i ind 
те, medium but not high levels of M. of stimulus members and Мг 0 
[оше members. the latter variable had a greater effect than the former. 

ь 
VCs have been the stimulus members and response members of most 
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2x2 designs with unmixed lists (Experiment 7 in es И 
1959, 1961; Найезюп, 1963; Harleston & Cunning am, l; 2 e 
1959, 1962; В. L. Weiss, 1958). For continuity with the Ce = 

t 4 dent study with lists in which meaningfulness of stimulus an respo 
a ab were positively correlated, another experiment (Battig, 1964, рр- 
1921) with a pues design realized in unmixed lists of pairs of = is 
discussed below. In other experiments with 22 designs, stimulus же 
and response members have been dissyllables from Noble s (1952) list ees 
tat, Stockwell, & Noble, 1958, Exp. I; W. Epstein, 1963; Hunt, 1 з я 
Also, 22 designs have been realized with dissyllables as stimulus го 
and/or response members of high meaningfulness and nonsense sylla "n 
as responses and/or stimulus members of low meaningfulness ин i 
1957; Morikawa, 1959b). The subjects of these experiments, with the снна 
tion of Cieutat’s (1959) mostly schizophrenic male patients, were col © 
students usually of both sexes. (Unless otherwise noted, the subjects of t ; 
experiments described were largely or exclusively college undergraduates. | 
Memory-drum presentation to subjects individually has been the most a 
mon technique of administration; but group techniques have been used by 
Cieutat (1961) and also for several of the experiments described in кт 
detail in the Appendix. Haraguchi used both naive and experienced d 
jects, and both he and Morikawa administered four lists representing t e 
different combinations of values of meaningfulness of stimulus members an 
response members to the same subjects in counterbalanced order. " 

In general, whether the lists were administered to subjects singly 192 d 
а group technique, in constant or varied order, and under inre e 
recall formats, successively faster acquisition rates have been obtaine ww 
stimulus members and response members both of low meaningfulness ai 
low), with stimulus members of high meaningfulness and response members 
of low meaningfulness (high-low), with stimulus members of low — 
„fulness and response members of high meaningfulness (low-high), and yit 
stimulus members and response members both of high meaningfulness (high- 
high). Reflected in this order is greater potency of meaningfulness of response 
members than of meaningfulness of stimulus members; but the interaction 
of the two variables may or may not be significant. The generalization of 
increasingly faster acquisition in the order low-low, high-low, low-high and 
high-high also holds whether subjects were college students or hospitalized 
mental patients (Cieutat, 1959) and also whether they were high-anxious 
or low-anxious males or females (Harleston, 1963; Harleston & Cunningham, 
1961; L'Abate, 1959, 1962). 

Within each of the four combinations of constant and varied orders 
of occurrence of pairs under both recall an 


d anticipation formats of presen- 
tation, Ваше, Brown, and Nelson (Exp. I 


V, 1962) apparently found suc- 
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cessivel жын 
lists. ee — with low-low, high-low, low-high, and high-high 
пен Ө ech SS findings for varied orders of occurrence are the 
formats of о in the Appendix. Under both recall and anticipation 
low, high-low gege trials through criterion decreased in the order low- 
One exce tio E and high-high. 
high-low, каш the generalization of faster acquisition with low-low, 
order of bene and high-high combinations is Сіешабѕ (1961) rank 
Јене, anl ki e of correct responses of low-low, low-high, high- 
ни == ; М, of stimulus members had a greater effect than M, 
vell, & Pryer val ers. Each of his four unmixed lists of CVCs (Noble, Stock- 
school vin они age was administered to a different group of 17 high 
the correct one T d he group technique of administration required circling 
&hidxuce gx hs three responses accompanying each stimulus member with 
explain the 5 from correct pairings at the top of the page. To 
al аранына pronounced effect of М, of stimulus members than of M, 
hl Боа wt ers, Cieutat suggested that guidance or correction by means 
in which E irs at the top of the page may have required a discrimination 
z of stimulus members was а more important factor than M, of 


"KI members, 
5 по Р А age 
Мен below, under W. Epstein and Streib's (1962) condition of easy 
ion of the correct one of three choices, meaningfulness of response 
ningfulness of stimulus 


membe 
TS з й 

member had no differential effect. Because mea 
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was not varied, no semi-replicatory information is available con- 


cerning effects of 5 з 
s of meaningfulness of stimulus members when responses are 
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ку rather than produced. 

boire second exception is Morikawa's (1959b) finding of a low-low, 
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and of er subjects had reached criter ix of nine correct anticipations, 
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females who were slow, moderate, and fast learners. In four of six compari- 
sons, correct responses in 30 trials increased in the order low-low, high-low, 
low-high, high-high. The exceptions were high-low « low-low for slow- 
learning, high-anxious subjects and low-high < high-low for high-anxious 
subjects learning at a moderate rate. Again, with only six subjects in each 
cell these inversions for expected order probably reflect sampling factors. 
Disregarding anxiety and ability, both Ma of stimulus members and Ma of 
response members were related directly to correct responses with the mean 
square for the latter three times the mean square for the former. However, 
the two variables did not interact significantly nor, although ability had a 
significant main effect, did these variables, singly or together, interact with 
ability. No information is reported on effects of sex; presumably this vari- 
able made no significant contribution. Analysis of each of the four lists 
separately with ability, anxiety, and trials as variables indicated that ability 
but not anxiety was related directly to acquisition rate for all four com- 
binations of: Ma of stimulus members and M, of response members. 

A clear exception to the expected order, however, is L'Abate's (1962) 
finding of more correct responses in 10 trials with high-low (100%-0% 
Glaze Ma) than with low-high lists of 10 pairs within all four combinations 
of high-anxious and low-anxious men and women. The high-high and low-low 
combinations yield, as expected, the largest and smallest means of correct 
responses. Examination of the pattern of differences among means for the 
four combinations indicated that M, of stimulus members was more potent 
than M, of response members; but a significant interaction between the two 
variables seemed unlikely. While women learned the high-high list sufficiently 
faster than men to produce a significant effect of sex, the difference was 
confined to the high-high list. Anxiety was not a significant factor.? 

Turning to experiments with words and dissyllables, the lists of Kothur- 
kar’s (1963) experiment consisted of 10 pairs of dissyllables representing 
combinations of high and low Noble M, of stimulus and of response mem- 
bers. For low-low, high-low, low-high, and high-high lists, respectively, trials 
to an errorless trial were 33.70, 14.13, 12.55, and 10.85. Both M, of stimulus 


3Data on transfer within А-В and С-В, А-В and A-C, and A-B and C-D paradigms 
are reported. Adjustments of scores on the transfer task precluded assessing the main 
effects of М, of stimulus members and M, of response members. However, interactive 
consequences of these variables for transfer could be determined within the 12 combina- 
tions of paradigms, sex, and anxiety. In the analysis of variance, the four combinations 
of М, of stimulus members and of response members interacted significantly with sex 
and anxiety. While М, of stimulus and М. of response members were not separated, 
examination of tabled values suggested that both variables had significant effects on 
transfer with both direction and extent contingent on the particular combination of 


paradigm, sex, and anxiety. The particular patterns of relationships among means, 
however, are too complex for description here. 
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um p M, of response members were related directly to acquisition 
iine sit variable was slightly more potent and the two variables 
riim che. cantly in the form of a greater difference due to M, of 

nembers or of response members for low than for high M, of the 


other variable. 

For retention after 24 hr., 48 hr., 96 hr., а 
i te on the first retention trial with the low-high 
км е same resulis were obtained with percent savings 
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e unmixed lists of 10 pairs of dissyllables prepared by W. Epstein (1963) 
represented the four combinations of high or low Noble М» of stimulus and 
response members. Without familiarization of response members by learning 


to Е Е Е 
recall them, trials to criterion increased in the order low-low, high-low, 
arization the order was low-low, 


Pieh-high, and low-high; with prior famili 

igh-low, low-high, and high-high. The direct effects of M, of response 
members but not of M, of stimulus members were significant but the two 
variables did not interact significantly with each other or with familiariza- 
tion. Both with and without familiarization, trials until response members 
Were available decreased in the order low-low, high-low, low-high, and 


high-high, 

In Postman’s (1962) Experiment I, unmixed lists of words representing 
combinations of stimulus members and of response members of high, me- 
dium, and low Thorndike-Lorge frequencies were learned to a criterion of 
Опе perfect trial. Number of trials to criterion was а direct function of 
Counted frequency of response members, disregarding frequency of stimulus 
members, and a V-shaped function of frequency of stimulus members, disre- 
garding frequency of response members. The interaction of the two variables 
not significant. Frequency of response members had no effect cke 

after 30 sec. ог 7 days. While frequency of stimulus members had no 
effect оп relearning after 30 sec., it was related by a V.shaped function to 
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Without exception in 2Ж2 designs with unmixed lists, though differences 
between levels of meaningfulness have not always been significant, acquisi- 
tion rate has been a direct function of meaningfulness of stimulus members 
and of meaningfulness of response members. Also, with L'Abate's (1962) 
and possibly Cieutat's (1961) findings as the only exceptions of reasonable 
reliability, meaningfulness of response members has produced a greater dif- 
ference than meaningfulness of stimulus members. Haraguchi (1957) found 
more pronounced effects of both meaningfulness of stimulus members and 
meaningfulness of response members with naive than with experienced 
subjects. 


PartLy Mrxep Lists 

Sheffield (1946) used four partly mixed lists; in Experiment 6 of the 
Appendix there were eight basic forms of partly mixed lists. In both experi- 
ments, summing across various lists for particular combinations of M, of 
stimulus members and response members, faster learning occurred in the 
order low-low, high-low, low-high, high-high, with M, of response members 
more potent than M, of stimulus members. Differences between particular 
combinations within the various lists were consistent with these over-all trends. 

Mandler and Campbell (1957) first used three partly mixed lists of six 
pairs of CVCs each; two pairs of each list represented one of the nine com- 
binations of stimulus members and response members of low, medium, and 
high Mandler M, (1955). They then used a mixed list of 18 pairs of CVCs, 
two pairs for each of the nine combinations. The results of the two experi- 
ments were reasonably consistent only with respect to direct relationships 
between acquisition rate and M, of response members, disregarding levels 
of M, of stimulus members. With partly mixed lists, across the three levels 
of M, of response members, the relationship between acquisition rate and 
M, of stimulus members was an inverted-V, while, with the mixed list, 
acquisition rate was directly related to M, of stimulus members. With the 
partly mixed lists, relationships between acquisition rate and M, of stimulus 
members and M, of response members were different for the same levels of 
the other variable, With the mixed list, relationships between acquisition rate 
and M, for stimulus members with response members of low or high Mn 
were reasonably direct as were those for response members with stimulus 
members of low or high M,. But, for stimulus members of medium Mn, 
fastest learning occurred with response members of medium M»; for response 
members of medium M,, fastest learning also occurred with stimulus mem- 
bers of medium М,. 

Use of trials to criterion with the partly mixed list and number of correct 
responses in 30 trials with the mixed list may have been one source of dif- 
ferences in results. Underwood and Schulz (1960a, p. 41) give several other 
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reasons for the discrepancies between the results of two Mandler and Camp- 
bell experiments and also between the results of their first experiment with 
partly mixed lists and findings of other experiments. 


Міхер Lists 

Described in greater detail in the Appendix (Experiment 9) are findings 
with mixed lists of four or 12 pairs within which one or three pairs, respec- 
tively, represented combinations of Noble M, of low-low, high-low, low-high, 
and high-high. These lists were learned under both anticipation and recall 
formats. Within both 4-pair and 12-pair lists under both formats, acqui- 
sition rate increased in the order low-low, high-low, low-high, and high-high. 

One of the 4-pair lists of Experiment 9 was selected for use in the experi- 
ment reported in the Appendix as Experiment 12. This list was acquired 
under schedules of 100% occurrence of both stimulus and response members 
(10095, OSRM), of 100% occurrence of stimulus members and 25% occur- 
rence of response members (25% ОВМ), and of 25% occurrence of stimulus 
members and 100% occurrence of response members (25% OSM). The 
orders of trials on which the first correct responses occurred were high-high 
< low-high < low-low < high-low under 100% OSRM and 25% ORM, 
and high-low < high-high < lowlow < low-high under 25% OSM. Dis- 
regarding schedules, the order was high-high < high-low < low-high « 
low-low with a significant F for Ma of stimulus members but not for Ma 


of response members. 
Paivio (1964) prepared 
were concrete nouns-concrete nouns 


mixed lists of 16 pairs of which four pairs each 
(CC), concrete nouns-abstract nouns 
(CA), abstract nouns-concrete nouns (AC), and abstract nouns-abstract 
nouns (AA). On the basis of scalings by other groups of subjects, he estab- 
lished that the concrete nouns had higher values for Mn, imagery, and aural 
familiarity than did the abstract nouns. The rs among values for these attri- 
butes were .75 or higher. Thus, the CC, CA, AC, and AA pairs, respectively, 
might be regarded as representing combinations of high-high, high-low, low- 
high, and low-low values with respect to any one or all three attributes. Both 
across and during each of four trials, more responses were recalled correctly 
in the order of АА < АС < СА < CC. The mean square for abstractness of 
stimulus members was eight times t г 

response members to indicate greater potency of the former variable. Both 
Fs based on these mean squares were significant; the F for the interaction of 
the two variables was not significant. Higher point biserial coefficients of 
correlation were obtained between recall scores and values of stimulus mem- 
bers for M,, imagery, and familiarity than between recall scores and values 


of response members for those attributes. The values of the coefficients for 
s those for imagery. Thus, variation in Mn, 


he mean square for abstractness of 


concreteness were the same а 
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imagery, familiarity, and concreteness of stimulus members all entered into 
stronger relationships than did variations in these attributes of response 
members. 

The results of Experiment 9 in the Appendix but not those for Experiment 
12 or Paivio's experiment were consistent with the typical findings with 
unmixed lists of faster acquisition in the order low-low < high-low < low- 
high < high-high. In Experiment 12, under 100% OSRM and 25% ORM 
the only inversion from the expected order was the faster acquisition of the 
low-low pair than of the high-low pair. Since only single pairs were involved, 
sampling of CVCs could easily account for this discrepancy. Under 2596 
OSM, potency of meaningfulness of stimulus members might be expected 
to increase relative to potency of meaningfulness of response members. А 
marked change in relative potency could have occasioned the inversion of 
the high-low and low-high combinations. Again, however, the inversion of 
the high-low and high-high combinations and, particularly, that of the low- 
low and low-high combinations are best attributed, tentatively, to sampling 
of the CVCs. 

Paivio's finding of a greater potency of concreteness of stimulus members, 
and inferentially of their M,, imagery, and familiarity, than of those attri- 
butes of response members might be due to selection of the nouns in terms of 
rather imprecise specification of concreteness; to failure to control for 
differences in М, imagery, or familiarity a priori; or both. The same stric- 


ture applies to two other experiments of Paivio's (1963) which are described 
subsequently. 


Backwanp RECALL OF STIMULUS MEMBERS 

For backward recall of stimulus members as responses to response mem- 
bers, Hunt (1959) reported decreasing numbers of errors with low-low, low- 
high, high-low, and high-high lists. The effect of M, of stimulus members on 
backward recall was significant and that of M, of response members ap- 
proached significance; but the interaction of the two variables was not 
significant. 

For recall of stimulus members after subjects had reached criteria of six 
of nine correct and of one and three perfect trials, Morikawa (1959b) also 
found increasing recall for low-low, low-high, high-low, and high-high lists. 
However, R. L. Weiss (1958) reports increasing recall in the order low-low, 
low-high, high-high, and high-low; the high-high and high-low difference 
was not significant. 

As described in Experiment 7 in the Appendix, whether acquired under 
recall or anticipation formats of presentation, number of CVC stimulus 
members of low similarity recalled correctly increased in the order low-low, 
low-high, high-low, and high-high. Meaningfulness of stimulus members and 
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to number of stimulus members 


of response members were related directly 
n analysis of covari- 


recalled. However, in both an analysis of variance and a 

m involving adjustment of numbers of stimulus members recalled for 
ifferences in trials to criterion, Fs for meaningfulness of stimulus members 

were significant but not those for meaningfulness of response members. 


Meaningfulness of Discrete Stimuli: Incomplete Orthogonal Designs 
The “Х” and “cross” designs of Fig. 1 provide more information than do 
the diagonal designs or designs in which variations in meaningfulness of 
stimulus members or response members are paired with, respectively, a fixed 
value of meaningfulness of response members or stimulus members. L’Abate 
(1959), whose results were noted above, added another combination—pairs 
With stimulus members and response members of intermediate meaningfulness 
—which enlarged the design to an SX" Levitt and Goss (1961) paired 
Stimulus members of high or low M, with response members of intermediate 
м, and the reverse; thus their design was & “cross” with the center cell 
eliminated. Results of both experiments were consistent with or reconcilable 
With those obtained with complete orthogonal designs, as were Umemoto's 


(1951b) earlier findings. 

ux ER (1963) lists, abstract and ner. 
embers or as response members with adjectives as respon 

Stimulus members, respectively. Thus, the design was that employed by Levitt 

and Goss, The lists of Experiment I were partly mixed; those of Experiment 

П were unmixed. The same subjects, however. learned both a list of nouns- 


adjectives and a list of adjectives-nouns. 

* In both experiments, more responses were 
$ stimulus members than with nouns as response members. Recall was 
better with concrete nouns as stimulus members or as response members than 
With abstract nouns as stimulus members or 25 response members. In Experi- 


ment I, but not in Experiment II, the difference between recall with abstract 
reater when they were stimulus members 


ee nouns was sufficiently 5 à Мр риме of 
en they were response members to yie cant in 

abstractness and order. The nouns of these experiments were different than 
those of the experiment described above (Paivio, 1964) for which Paivio 
tad obtained values for Mn, imagery: and aural familiarity. On the assump- 
ны of the same condition of lower values of Mn, imagery, and aural famili- 
arity for the abstract than for the concrete nouns of the experiments con- 


“ae here, the results can be interpreted as suggesting direct relationships 
the correlated attributes of Mn, imagery, and 


nd of response members. Presumably the rela- 
ns as stimulus members than as 


concrete nouns served as stimulus 


se members or 


recalled correctly with nouns 


cane acquisition rate and 

Sub of stimulus and o 

Yes ps are somewhat stronger with the пой 
Ponse members. 
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The first phase of Cochran and Wickens (1963b) study involved two 
separate ratings of 50 numbers between 1 and 100 by students in an еје- 
mentary psychology course. Twenty-nine subjects were then selected whose 
ratings of the numbers were such that three numbers each could be found 
which fell in the categories of high for the group and high for the individual. 
high for the group and low for the individual, low for the group and high 
for the individual, and low for the group and low for the individual. Four- 
teen of the 29 learned a list in which the 12 numbers selected to fit the 
categories served as stimulus members. Twelve words among the 1000 most 
frequent words in the Thorndike-Lorge count served as response members. 
The remaining 15 subjects learned а list ш which the words served as 
stimulus members and the numbers as response members. Thus, meaningful- 
ness of stimulus members was varied with meaningfulness of response mem- 
bers constant, or the converse. 

With numbers as stimulus members, means of numbers of trials to a 
criterion of one perfect trial increased in the order high group-high individ- 
ual < high group-low individual < low group-high indivdiual < low group- 
low individual. With numbers as response members, the same order obtained 
with, however, only a slight difference between means for the latter two com- 
binations. Across both lists, the direct relationship between acquisition rate 
and group values for M, was significant at <.01; the less pronounced direct 
relationship between acquisition rate and individual values for M, was 
short of significance at .05. Somewhat more trials were necessary to learn 
with numbers as stimulus members than with numbers as response members. 
However, the difference was not significant nor was there any indication of 
a greater effect of М, of response members than of M, of stimulus members. 

In addition, meaningfulness and other attributes have been varied in posi- 
tively correlated and negatively correlated relationships. Attributes of stimu- 
lus members or response members have also been varied with attributes of 
response members or stimulus members held constant. 


POSITIVELY CORRELATED VALUES OF ATTRIBUTES 


The three lists used for Merikle and Battig’s (1963) first task were 12 


pairs of CVCs whose members were of 97-100% Archer M,, nine pairs 


whose members were of 47% Ma, and six pairs whose members were CCCs 


with weak associative connections between letters (low meaningfulness). 
Despite the decreasing lengths of lists, means of trials to criterion were, 
respectively, 5.25, 12.00, and 15.17. In the second task, the response members 
of one third of the pairs were changed to realize an A-B, A-C paradigm; 
the response members of another third were reversed to realize an A-B, 
А-В, paradigm; and both stimulus and response members of the remaining 
third of the pairs were replaced by new stimuli of the same meaningfulness 
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to realize ап А-В, C-D paradigm. 

Means of errors with these new lists for the A-B, A-C, the A-B, A-B,, and 
the A-B, C-D paradigms were, respectively, 6.50, 4.08, and 6.42 for the low- 
meaningfulness list, 7.50, 6.64, and 7.03 for the medium-meaningfulness list, 
and 2.88, 3.50, and 2.29 for the high-meaningfulness list. Disregarding trans- 


fer paradigms, the smallest number of second-task errors was with the high- 


meaningfulness list. However, more errors occurred with the medium-mean- 
The interaction of 


ingfulness list than with the low-meaningfulness list. 
meaningfulness and paradigms was significant. When stimulus and response 
members were of low meaningfulness, positive transfer occurred with the 
А-В, А-В, paradigm. There was little or no transfer with this paradigm 
When stimulus and response members were of medium meaningfulness, and 
negative transfer when they were of high meaningfulness. With the A.B, 
AC paradigm, as meaningfulness increased, amount of negative transfer 
increased slightly. 

For a second experiment on effects o 
(1964, pp. 19-21) prepared unmixed lists of eight pairs representing com- 
binations of high or low Archer M, of stimulus and response members. The 
first task involved acquisition of different lists to a criterion of two suc- 
Cessive correct responses with each pair. The second task involved acquisition 
of a common list to the same criterion. As in the previous experiment, the 
Second task involved А-В», A-C, and C-D changes to which a C-B change 
Was added. The latter change involved the same response members and dif- 


ferent but similar stimulus members. 
e Means of total errors during acquisition of the lists of the first task were 
in the order low-low < high-low < lowhigh « high-high. The same order 
obtained Гог acquisition of the lists of the second task for all but the A-B, 
CB paradigm. For that paradigm there was one inversion in the form of 
slight superiority of the high-low to the low-high list. Acquisition within 
the A-B, C-D paradigm served as the baseline for percentage transfer scores. 
Analysis of covariance but not of variance indicated significant negative 
transfer for the А-В, A-B, paradigm with the high-high list and significant 
Positive transfer with the high-low and low-low lists. By analysis of variance, 
negative transfer occurred with the high-high list for the A-B, A-C paradigm, 
and positive transfer occurred with the high-low list for the AB, B-C paradigm. 
Stimulus and response members of the six-pair unmixed lists of geen 
and Стау (1963) second and third experiments Were both elt of hig! 
9r of low pronunciability. Across 21 acquisition trials, means сенат 
anticipations for the list of high pronunciability CVCs were ey | Zog 
lor CVCs of low pronunciability were about 10. Backward recall of stimulus 
members and recall of stimulus members and of response members were 


also related directly to pronunciability. 


f meaningfulness on transfer, Battig 
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Mandler and Huttenlocher (1956) constructed two lists of eight pairs of 
CVCs with members of the pairs sampled from eight equal intervals of 
Mandler’s (1955) M, values. For one of their lists, the relationship of [055 
of trials through the second trial of successive correct responses to M, had 
a markedly larger linear than nonlinear component; for the other list, the 
linear component was larger than the nonlinear component at p — .10. 

These relationships between acquisition rates and positively correlated 
values of meaningfulness of stimulus and of response members could be 
generated by various combinations of relationships to acquisition rate of 
meaningfulness of response members, disregarding meaningfulness of stimu- 
lus members, and of meaningfulness of stimulus members, disregarding 
meaningfulness of response members. Precluded for positively correlated 
and for negatively correlated designs, therefore, are precise inferences from 
functions along the diagonal to relative potency of meaningfulness of stimu- 
lus members and of response members or to functions relating acquisition 
rate to meaningfulness of stimulus members, of response members, or of 
both on either side of the diagonal. 

Two pairs of CVCs at each of five levels of M, as determined by Noble, 
Stockwell, and Pryer (1957) made up their two PA lists. For Trials 2-4, 
the relationship between errors and M, obtained by Noble, Stockwell, and 
Pryer was negative and positively accelerated; this relationship was more 
pronounced for Trials 2-11. But for Trials 9-11, errors and M, were related 
linearly. Thus, for CVCs in mixed lists the relationship between acquisition 
rate and M, along the positively correlated diagonal seemingly is or becomes 
linear. 

Across all levels and at each level of similarity of stimulus members to 
response members, Young (1961) obtained fewer correct responses with 
pairs made up of stimulus members and response members of low M, than 
with those made up of stimulus members and response members of high Ma. 

In his first experiment, Baddelay (1961b) prepared two lists of eight pairs 
of CVCs each whose stimulus members and response members were both of 
high predictability or were both of low predictability; the M, of the CVCs 
was around 50% and the two lists were of equal mean Ma. For all but the 
first of 10 trials, more correct responses were made with pairs of high pre- 
dictability than with those of low predictability. 

In a second experiment, lists were prepared with pairs whose stimulus 
members and response members were also both of high M, or both of low 


Ma. Transitional probabilities between last letters of the stimulus members 
and first letters of the res 
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e Keier E ge ETC acquisition. of the 
Bien te dhe isis d : eg wit знач т EH not significant. 
сне үн J sts were prepared whose stimulus members and 
"te mos] ers were oth of low predictability or of high predictability. 
и а compatibility between the stimulus members and response 
high со о ‘two lists whose pairs were of low or high predictability, and 
бы uid mpatibility between the stimulus members and response members of 
ies x er two lists. Ma of stimulus members and response members of these 
Se as held constant. Regardless of compatibility, faster learning occurred 
bun pairs of high predictability than with those of low predictability. In 
_of the preceding experiments, compatibility was directly related to 
acquisition rate. 
a subsequently pooled the 40 pairs of these eight lists and, for 
Бей of high compatibility and those of low compatibility separately, com- 
for A жаг coefficients between learning scores for pairs and their values 
bil; Teher Ma, Noble M,, pronunciability, trigram frequency, and predicta- 
| ity. For high compatibility pairs, the coefficients were from .12 to .25; for 
0% compatibility pairs they were from .23 to A9. In both sets, predictability 


Yielded the highest value. 

a Ваше, Brown, and Nelson's 
Ka SE of five high-high and five | 
ЯЙ earned with constant or varied orders 0 
GE? anticipation formats. For each combination of orc 
"s 015 occurred with high-high than with low-low pair 
"is high-high and low-low pairs in the mixed list was 
"ап ћсапу better than performance with those pairs w 
igh-high and low-low lists. 

nimble and Dufort (1955) and Noble and McNeely (1957) both used 
0 Pairs of Noble's (1952) dissyllables in a positively correlated design 
With each pair representing roughly equal increments in equal values of Mn 
9f its members, With criteria of number of trials to reach the first correct 
association for each pair and of errors їп 20 trials, relationships between 


acquisiti Н ; i 
51 ely linear. 
tion rate and M, were direct and approximately 


Epstein, Rock, and Zuckerman (1960) prepared two scts of lists; each 
(considered familiar, and mean- 


Set consisted of a list of six pairs of nouns 

Ingful), a list of six pairs of prepositions and conjunctions (considered as 

familiar as nouns, but less meaningful). and а list of six рано of CVCs 

(considered least familiar and less meaningful). Half of the subjects had 
{ the lists of one set; order of 


о 5 А 
"e learning and one recall trial with each o: ‹ 
Sts was counterbalanced. Between the опе learning trial and recall there 


Was 1 min. of interpolated activity. Recall was by saying the response to 
each stimulus member (Exp. П) ог selecting the correct response (Exp. III). 


(1962) Experiment IV there was a fifth 
ow-low pairs of CVCs, which was 
f presentation under both recall 
der and format, fewer 
s. Performance with 
somewhat but not 
ithin the unmixed 
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For both sets of lists, by both methods of eliciting responses, there were 
decreasing numbers of correct responses with nouns, prepositions and conjunc- 
tions, and CVCs. When one considers that the stimulus members and response 
members of the former two types of pairs were regarded as of higher mean- 
ingfulness than the meaningfulness of pairs of СУС», their results also suggest 
that pairs with stimulus members and response members both of high mean- 
ingfulness are learned faster than pairs with stimulus members and response 
members both of low meaningfulness. 

Epstein, Rock, and Zuckerman (1960, Exp. VI) also prepared two series 
of pairs of pictures of objects, of concrete nouns, of abstract nouns, and of 
verbs. If it is assumed that average meaningfulness of these types of pairs 
decreases approximately in the stated order, the four sets of pairs realize a 
positively correlated diagonal design. The obtained order of mastery of 
pictures > concrete nouns > abstract nouns = verbs is reasonably con- 
sistent with expectations within such a design. Earlier, with lists of eight 
pairs administered to school children by a group method, Busemann (1911) 
obtained decreasing numbers of correct responses with pairs of concrete 
nouns, abstract nouns, adjectives, verbs, and meaningless words. 

Lists of eight pairs of concrete nouns, abstract nouns, and prepositions 
and conjunctions were prepared by W. Epstein (1962) who obtained М, 
values for the three classes of words of 7.7-10.4, 6.1-9.9, and 4.3-7.2, 
respectively. Thus, the three lists could be regarded as high-high, medium- 
medium, and low-low. When the correct response for a pair occurred during 
the test phase of a recall format, that response member was presented on the 
next trial for recall of its stimulus member; the pair was then discarded. 
Trials to criterion decreased, and number of pairs learned during the first 
trial increased in the order low-low, medium-medium, and high-high. Various 
measures of recall of stimulus members increased in the same order. Since 
the prepositions and conjunctions had higher Thorndike-Lorge frequencies 
than did the concrete nouns or abstract nouns, Epstein concluded that effects 
of meaningfulness do not reduce entirely to effects of frequency. Suggested 
as possible bases for these results were differences in transitional probabili- 
ties and, more strongly, one or more of several related consequences of 
presumed mediating responses. 

The list constituted of prepositions and conjunctions, as Glanzer (1962) 
suggests, might also have been acquired least rapidly because of presentation 
of such function words out of their usual context. Thus, in Glanzer's third 
experiment, function words and content words were presented. sandwiched 
between CVCs in compound response members. In contrast to findings for the 
words alone as response members, triplets containing function words were 
learned better than those containing content words. Indeed, negative cor- 
relations were obtained between responses correct for words representing 
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different grammatical categories presented in triplet form and responses cor- 
rect for those words presented alone as stimulus members or as response 
members. The differences between nouns and function words of Epstein, 
Rock, and Zuckerman's Experiments II and III might also be, in part, attrib- 
utable to the relatively more unusual context or task requirement for the 
function words than for the content words. But differences related to gram- 
malical category may be due to differences in ease of pronunciation (Cofer, 
1964). 

Investigating the adequacy of 
one list made up of pairs of № 
and response members were of low 
members and response members were o 
and total responses correct, high-high pairs w 
low pairs. 

Cieutat and Cieutat (1961) use 


and good (hospital staff) or poor (pat 
istered а mixed list with three pairs of Noble's dissyllables at each of three 


levels of stimulus members and response members of equal Mn. The curve 
showing a direct relationship between correct responses and M, for subjects 
of low verbal ability was below and steeper than the curve for subjects of 
high verbal ability. Cieutat and Cieutat describe additional interactions 
among their variables. Over-all, their results with a mixed list of low-low, 
medium-medium, and high-high pairs agree with those with unmixed lists. 

Weitz (1964) prepared -unmixed lists of eight pairs whose stimulus and 


Tesponse members were both of low Noble M, (hard) or both of high M, 
a procedure similar to Cieu- 


(easy). They were administered to subjects by i 
tats (1961). In the first pair of experiments, half of the subjects had 15 
one-minute trials with the easy list and then 15 one-minute trials with the 
hard list, and half learned the hard list and then the easy list. In both experi- 
ments, regardless of order, the easy list was acquired faster than the hard 
list. The same relationship held in a further experiment in which subjects 
learned either two hard lists or two easy lists. . | 
Both stimulus and response members of the three lists prepared by Wil- 


liams and 3 CVCs of low pronunciability (Underwood & 
a and Denta, Mi bility, or familiar words of CVC 


Schulz, s of high pronuncia 

a ed you M. Lom for these three lists were 32%, 82%, 
and 100%, respectively. All three lists were presented visually, aurally, and 
in both modalities combined. With all three manners of presentation, a direct 
relationship obtained between pronunciability or Ма and medians of the 
number of responses recalled correctly through three trials. Each of the 
three lists was acquired faster when presented in the two modalities com- 
bined than when presented in the modalities separately. When presented in 


a group РА technique, Cieutat (1960b) used 
oble’s dissyllables whose stimulus members 
M, and another list whose stimulus 
f high Ma. Both for total responses 
ere learned faster than low- 


d adult males of high or low verbal ability 
ients) adjustment to whom they admin- 
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the visual or aural modality, the lists of CVCs of low pronunciability. and 
of familiar words were acquired to about equal levels. But the list of CVCs 
of high pronunciability was learned better when presented in the visual 
than in the aural modality. Despite the significant interaction of attributes 
and manner of presentation, whether or not the form of the relationship 
differs among the modalities separately and combined must be regarded as 
still conjectural. 

Alternate sets of lists of 4, 8, 12, or 20 pairs whose stimulus and response 
members were both of low, medium, or high meaningfulness were prepared 
by Carroll and Burke (in press). The stimuli of these lists were CVCs of 
0% to 35% Archer M, values, five-letter words with Thorndike-Lorge fre- 
quencies of .5 to 2 per million, and words of varying length with Thorndike- 
Lorge frequencies of A or AA, respectively. Boys and girls in tenth grade 
learned these lists; they were divided into those above and below the median 
of raw scores on the Modern Language Aptitude Test (Carroll & Sapon, 1958). 
Across and at each length of list and level of ability, acquisition rate ex- 
pressed as the logarithm to the base е of time to learn a specified number of 
pairs was related directly to meaningfulness of the pairs. 


NEGATIVELY CORRELATED VALUES OF ATTRIBUTES 

Relative potency of meaningfulness of stimulus members and response 
members has also been investigated by means of two lists, one with stimulus 
members of high meaningfulness and response members of low meaningful- 
ness (high-low), the other with stimulus members of low meaningfulness 
and response members of high meaningfulness (low-high). Faster learning 
with the latter list has been interpreted as indicating greater weight of mean- 
ingfulness of response members than of meaningfulness of stimulus members. 
Such designs are, of course, negatively correlated diagonal designs which, 
considering observed values in just the two cells, do not permit precise infer- 
ences about the relative potency of meaningfulness of stimulus members or 
of response members. However, with unmixed lists in a 2X2 design, within 
the exceptions noted, the rank order of increasing acquisition rates has been 
low-low, high-low, low-high, and high-high. Therefore, any finding with 
negatively correlated designs in which the acquisition rate for high-low is 
less than that for low-high can be considered some corroboration of the 
high-low, low-high order of increasing rate with unmixed lists in a 2X2 
design. The same holds for findings with mixed lists. 

Across and at each of 25%, 50%, and 100% percentages of occurrence of 
response members (ORM), Wilcoxon, Wilson, and Wise (1961) obtained 
faster learning of pairs with CVCs as stimulus members 
response members (low-high) than of pairs with adjectives 
bers and CVCs as response members (high-low) 


and adjectives as 
as stimulus mem- 
- With a mixed list of pairs 
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with 12 nonsense syllables as stimulus members (low) and six loaded or 
six neutral words as response members (high), or the reverse, Feldman, 
Lang, and Levine (1959) report faster learning and relearning of nonsense 
syllable-word pairs (low-high) than of word-syllable pairs (high-low). 

The pairs of Glanzer's (1962) lists had English words as stimulus mem- 
bers and CVCs as response members, or the converse. One each of the words 
represented nouns, adjectives, verbs, adverbs, pronouns, prepositions, and 
conjunctions. More correct anticipations occurred with the CVC-word or 
low-high lists than with the word-CVC or high-low lists. For word-CVC lists, 
the rank order for grammatical categories was more correct responses in the 
order conjunctions, pronouns, prepositions, verbs, adverbs, adjectives, nouns. 
For CVC-word lists the order was conjunctions, prepositions, adverbs, pro- 
nouns, verbs, adjectives, and nouns. The rho between these orders was .82. 

As noted previously, Glanzer also found differences in word-association 
latencies and number of associations to words placed in the seven categories. 
These differences among categories in latencies and number of associations, 
and differences among categories in the H of associations were correlated 
with number of correct responses for each of the categories within both 
word-CVC and CVC-word lists. Significant rhos were obtained between cor- 
rect responses with CVC-word lists and both latencies and number of asso- 
ciations, and between number correct with word-CVC lists and number of 
associations. 

The paralogs of W. Epstein and Streib's (1962) lists of 10 high-low or low- 
high pairs were from Noble's list. Both lists were acquired to one perfect 
trial under an anticipation format with presentation at a 2:2-sec. rate. Alter- 
natively, they were acquired under a selection or recognition format in which 
the correct response member was to be selected from among three choices 
during the first 2 sec. with the correct pair exposed during the next 2 sec. 
Казу recognition involved wrong choices which were not correct responses 
to other stimulus members of the list; difficult recognition involved wrong 
choices which were correct responses to other stimulus members of the list. 
Elimination of response learning under the recognition format, it was pro- 
posed, would equalize effects of meaningfulness of stimulus and of response 
members and hence rates of acquisition of low-high and high-low lists. 

Under the anticipation format, trials to mastery of the high-low and low- 
high lists were 23.56 and 14.00, respectively. While 3.31 trials were required 
to master both lists when recognition was easy, when recognition was difficult 
mastery of the high-low list required 7.40 trials and of the low-high list 
15.18 trials. The latter difference, significant at less than .05, was not only 
contrary to the expectation of no difference but also in a direction incon- 
sistent with the generalization of relatively greater potency of meaningful. 
ness of response members than of stimulus members. The proffered explana- 
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tion was facilitation of associations in the associative stage by meaningfulness 
of stimulus members which, under the anticipation format, is obscured by 
differences in response learning. Presumably learning with easy recognition 
was too fast to reveal differential effects of meaningfulness of stimulus members. 

E. Weiss (1963) obtained faster learning to criterion of 10 pairs of non- 
sense syllables-words than of words-nonsense syllables. In transfer to back- 
ward recall of five stimulus members paired with their original response 
members and of five stimulus members repaired with different response 
members, there was no evidence of better backward recall of words than of 
nonsense syllables. The difference between this finding with a heterogeneous 
or mixed transfer list and Weiss’s (1962) earlier finding of better backward 
recall of words than of nonsense syllables with homogeneous or unmixed 
transfer lists was attributed to absence of class-descriptive cues in the unmixed 
lists. 

Also fitting the high-low and low-high design are lists with stimulus mem- 
bers in the learner's first language and response members in a second lan- 
guage, and the converse. One of Stoddard’s (1929) two groups of children 
learned from French words to English words; the children of the other group 
learned from English words to French words. The test administered to both 
groups consisted of 25 French words for which the English equivalent was 
to be written, and 25 English words for which the French equivalent was 
to be written. For recall in the same direction as learning, 15.1 of 25 English 
words and 8.0 of 25 French words were recalled. Thus the low-high combina- 
tion produced better learning than the high-low combination. 

Kuraishi (1937) found better acquisition of German-Japanese than of 
Japanese-German pairs. In additional experiments with other types of stimuli 
which could be considered high-low and low-high pairs, 


the latter were 
easier to learn. 


ATTRIBUTES OF STIMULUS MEMBERS 


Data on acquisition rate as functions of meaningfulness and related attri- 
butes of stimulus members and response members, with a fixed value of the 
particular attribute(s) of тезропзе members or stimulus members, respec- 
tively, are reported in a number of experiments. Eight of Noble’s (1952) 
dissyllables of high M, were the stimulus members of one of Lifton and 
Goss’s (1962) two lists of pairs of dissyllables. Eight dissyllables of low 
М, were stimulus members of the other list; both lists had the same dissyl- 
lable response members of intermediate M,. These lists were presented first 
aurally, then visually or first visually, then aurally. For aural or visual 
original learning and for visual or aural relearning, stimulus members of 
high M, led to faster learning than stimulus members of low Му. Williams 
and Derks’s (1963) and these may be the only data on effects of M, on 
original learning with aural presentation of unmixed lists, 
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Nouns of two syllables which occurred in the Thorndike-Lorge count with 
frequencies of 1000-3000, 1—33, and 1-3 times out of 4,500,000 served as 
stimulus members of high, medium, and low frequency of usage in Postman's 
(1964) lists. Instead of acquiring responses supplied by the experimenter, 
subjects acquired self-supplied responses under a requirement of a different 
response to each stimulus member. Acquisition was to a criterion of three 
consistent repetitions. Recall of the responses and their relearning were 
tested 30 seconds or 48 hours later. 

Since means of trials to criterion for groups tested for retention after 30 
seconds and 48 hours did not differ, the scores were pooled. Means of trials 
lo criterion for the lists with stimulus members of high, medium, and low 
frequency of usage were 8.38, 6.10, and 7.00, respectively, for which the F 
was significant at .01. The V.shaped relationship was interpreted as due to 
direct relationships between frequency of usage and both strength of pre- 
experimentally established associations to each stimulus member and degree 
of competition among responses. Facilitative effects on acquisition of the 
former were presumed to increase less rapidly than inhibitory effects of the 
latter to produce the fall-off in rate of acquisition with stimulus members 
of high frequency of usage. For recall and relearning after 30 seconds or 
48 hours, differences among lists with stimulus members of high, medium 
and low frequency of usage were small. Nonetheless, across retention inter- 
vals the inverse relationship between frequency of usage and both amount 
recalled and rate of relearning were significant at <.05 and <.01. 

К. E Johnson (1964) administered only single pairs which were consti- 
tuted of one of two dissyllable stimulus members of low meaningfulness and 
of one of two of high meaningfulness. Each was paired with a CVC response 
member of intermediate Glaze and Krueger M,. Each pair was administered 
to a different group of subjects with recall to the stimulus member alone 
after 25 seconds, 3 minutes, 24 hours, or 2 weeks. At each of these intervals, 
more responses were made to the stimulus members of high M, than to those 
of low Ma, but these differences were not significant. 

The stimulus members of the lists used by Pimsleur, Sundland, Bankowski, 
and Mosberg (1964) were of low or high pronunciability as specified by 
large or small discrepancies between spelling of the words and their pro- 
nunciation, respectively. Scores for original learning of the lists with pres- 
entation of the stimuli in visual or aural modalities were not given. In 
general for relearning with presentation of the stimuli in aural or visual 
modalities, respectively, fewer errors and larger savings scores were obtained 
with stimulus members of high than with those of low pronunciability. 

Two of Cohen and Musgrave's (1964a) lists of CVC-letter pairs had stim- 
uli of high or low Archer M, which required, respectively, 16.38 and 20.75 
trials to one perfect trial. Four additional lists had compound stimulus 
members which were pairs of CVCs representing each of the four combina- 
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tions of high or low Ma of the first member and of the second member of 
each pair or compound. The list with high-high compounds was learned to 
criterion in 17.25 trials; the lists with high-low, low-high, and low-low com- 
pounds were mastered in 18.22, 23.88, and 24.71 trials, respectively, to sug- 
gest that the difference in Ma of CVCs in the first position was more potent 
than the difference in M, of CVCs in the second position. 

When CVCs of high М, and low M, were then presented separately, more 
correct responses were made to stimulus members of high than of low Ma. 
The larger number of correct responses to CVCs of high than of low Ма 
held whether the CVC of high M, had been the first or second member. 

The stimulus members of one of Sundland and Wickens’ (1962) five lists 
were six-letter words from among the 1000 most frequent of the Thorndike- 
Lorge words. The stimulus members of another list were pairs of CVCs of 
7% Glaze Ma. Responses of three-letter words from among the 100 most 
frequent in the Thorndike-Lorge list were acquired more rapidly to word 
stimuli of presumed high meaningfulness than to the CVCs of low Ма. 

The stimulus members of Underwood, Ham, and Ekstrand's (1962) seven 
pairs were compounds of colors and CVC words of high Thorndike-Lorge 
frequencies or compounds of colors and CCCs of low associative connections 
Between letters. Serving as response members were digits 2 through 8. Acqui- 
sition was faster with color-word than with color-CCC stimulus members. 
During 10 transfer trials involving continued compounds, words or CCCs 
separately, and colors separately, the list with words separately as stimulus 
members was acquired faster than the list with CCCs separately as stimulus 
members. In an experiment which differed only in requiring half of the 
subjects to spell the trigrams and in substitution of names of colors for 
colors, Jenkins and Bailey (1964) obtained similar results. 

During the 10 trials of a follow-up experiment, 38.8 correct responses 
were obtained with CCCs as stimulus members in contrast to 51.2 correct 
responses with words as stimulus members. Thus, with or without color as 
an additional element or context, meaningfulness of stimulus members was 
apparently related directly to acquisition rate. Complicating this conclusion, 
however, is the greater formal similarity among the CCCs than among the 
words: the differences in acquisition rate in the main and follow-up experi- 


ments may have been due to inverse effects of similarity among words and 
among CCCs. 


Jantz and Underwood (1958) 
stimulus members at each of fou 
paired with adjectives. Correct 
4, 12, or 24 trials and M, of sti 


prepared a mixed list with two trigram 
r levels of M, (096, 33%, 67%, 100%) 
anticipations of response members during 
i mulus members were related directly. When 
the list was reversed for backward recall, both M, of stimulus members and 
number of learning trials were related directly to correct anticipations of 
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the former stimulus members on the first trial of strengthening the “Ђаск- 
ward” associations and to amount of positive transfer to such strengthening 
over 10 trials. Lists with the same words were administered to seminarians 
by Cassen and Kausler (1962) for six acquisition trials at two exposure 
durations; these were followed by backward recall also at two exposure 
durations. Although results for acquisition are not reported, they presumably 
confirmed Jantz and Underwood's finding of a direct relationship between 
correct anticipations and М, of stimulus members. Regardless of exposure 
duration, M, of stimulus members was related directly to the number of 
letters of stimulus members which were recalled correctly. 

Underwood and Schulz (1960a) also used lists with six different sets of 
eight trigrams as stimulus members and single digits as response members 
(Exp. 15) or pronounceable dissyllables of lowest possible Noble M, as 
response members (Exp. 16). The trigrams represented a wide range of 
pronunciability and GV. For the lists with numbers as response members, 
the rs between mean number of correct anticipations in 20 trials and pro- 
nunciability for each list separately ranged from .62 to .99 with an over-all 
г of .73; the rs between number correct and GV for the lists separately 
ranged from .39 to .82 with an over-all r of .55. For the two lists with dis- 
syllables as response members, rs between number correct and pronunciability 
and between number correct and GV were not reported. However, inspection 
of a plot of correct responses against pronunciability and against GV for 
both digits and dissyllables (p. 263) indicates that rs for lists with dissyl- 
lables as response members would be about the same as those for lists with 
digits as response members. With digits and with dissyllables as response 
members, pronunciability was a better predictor of acquisition rate than 
was СУ. 

Underwood and Schulz (1960a, pp. 264-269) later obtained the M, of 22 
of the 48 trigrams of Experiment 15. With trigrams as stimulus members 
and digits as response members, the rs between number correct and M, and 
between number correct and pronunciability were .79 and .86, respectively. 
With digits as stimulus members and trigrams as response members (XYZ 
removed), the corresponding rs were .84 and .91. Thus, pronunciability was 
а better predictor of acquisition rate than M,. Further, removal of pronunci- 
ability from the rs for number correct and М, by partial correlation elimi- 
nated the relationship between number correct and M,. 

The stimulus members of each of the two mixed lists of Martin and 
Schulz’s (1963) experiment consisted of two trigrams at each of four levels 
of pronunciability. Digits served as response members. The lists were pre- 
sented aurally under a recall format with 2 or 6 sec. between onset of stimu- 
lus and of response members and 2-sec. presentations of stimulus members 
alone. Indicating a direct relationship between pronunciability and number 
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of correct responses in 15 trials were a significant F and correlations between 
pronunciability and correct responses of .78 and .75 with 2.sec. and 6-sec. 
inter-onset intervals, respectively. 

During the last of three learning trials with a list consisting of words or 
CVCs as stimulus members and numbers as response members, Asch and 
Lindner (1963) obtained more correct responses to words than to CVCs. 
Also, in both forward and backward orders, words were recalled better 
than CVCs. 

The nouns for which Wimer (1963) had obtained values for М», Mp, asso- 
ciative variety, and familiarity were the stimulus members of six-pair lists 
for which the response members were CVCs of low meaningfulness. None 
of the values for the four correlations between acquisition rate and the meas- 
ures of meaningfulness or the measure of familiarity approached significance. 

Chapman and Gilbert (1937) prepared lists in which half of the pairs had 
familiar 7-letter English words as stimulus members and half had unfamiliar 
English words as stimulus members; the response members were 7-letter 
Hindustani words. The familiar words were almost certainly of higher mean- 
ingfulness than the unfamiliar words. Pairs with familiar words as stimulus 


members were learned more rapidly and retained better after 14 days than 
pairs with unfamiliar stimulus members. 


ATTRIBUTES OF RESPONSE MEMBERS 


The four unmixed lists prepared by Palermo, Flamer, and Jenkins (1964) 
had the same set of adjectives of 4 or 5 letters as stimulus members and 
different sets of CVCs of about 20%, 50% or 80% Archer M, values ог 
numbers from ] to 6 as response members. In Experiment I, these lists were 
administered to children in Grade 5 with criteria of three successive errorless 
trials or a maximum of 18 trials; in Experiment II, they were administered 
to college students with criteria of 18 consecutive correct responses or а 
maximum of 18 trials. 

In Experiment I, the means of errors were 62.5, 53.5, 47.5, and 33.9, 
respectively, for the lists of 20%, 50%, and 80% Archer M, or with num- 
bers from 1 to 6 as response members. In Experiment II, the respective 
means of errors for these lists were 26.6, 18.5, 7.3, and 18.4. Thus, for both 
younger and older subjects, direct relationships held between acquisition 
rate and M, of CVC response members. While the younger subjects learned 
the list with numbers as response members faster than any of the lists with 
CVCs as response members, the older children learned the latter list only 
at the rate they learned the list with response members of 50% Ма. Even 
allowing for a slightly easier criterion for the older subjects, they acquire 
each list much more rapidly than did the younger children. | 

The results of the Palermo, Flamer, and Jenkins experiment for the three 
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lists with CVCs of different М. are seemingly the only data available on 
effects of meaningfulness of response members of CVC or other consonant 
and vowel structures in unmixed lists. However, Underwood and Schulz 
(1960a, Exp. 5) did construct four lists with the same single-digit stimulus 
members for which response members were CCCs of 0-21% or of 67-79% 
Witmer Ma, CVCs of 47-53% Glaze Ma, or common word CVCs. Thus the 
lists were unmixed but of two different consonant and vowel structures. Fastest 
and slowest learning was obtained with the first and fourth sets of response 
members. More correct responses occurred with the 47-53% CVCs than with 
the 67-79% CCCs to suggest that structure (pronunciability?) as well as 
meaningfulness may influence acquisition rate. 

Morikawa (1958) used 2-letter syllables (high nonassociation values, con- 
versely low meaningfulness) and words (low nonassociation values, conversely 
high meaningfulness) to form five pairs with syllables as stimulus members 
and response members (low-low) and six pairs with syllables as stimulus 
members and words as response members (low-high). After six trials, subjects 
were tested for forward or backward recall by right-association and recogni- 
tion techniques. With the right-associate technique, better forward and better 
backward recall scores were obtained with low-high than with low-low. 
With the recognition technique, low-high and low-low did not differ in either 
forward or backward recall. 

Reanalysis of learning scores for 22 of the 48 trigrams of Underwood and 
Schulz’s Experiment 15 (p. 268) yielded an r of .80 between those scores 
and M,. Learning scores and pronunciability correlated .81. 

The stimulus members of Jung’s (1963) unmixed lists were two-syllable 
adjectives; the response members were trigrams with summed-letter counts 
(Underwood & Schulz, 1960a) of from 9 to 14 for low values and from 46 
to 79 for high values. More than twice as many trials were required to reach 
criterion with trigram response members of low than of high summed-letter 
counts. In the transfer sessions, with each of the three transfer paradigms 
of A-B and C-B, A-B and C-D, and A-B and A-C, more correct responses 
were obtained with response members of high than of low summed-letter 
counts during the first two and all 10 trials. Positive transfer with the A-B 
and C-B paradigm was greater with response members of low than of high 
summed-letter counts; the converse held for negative transfer with the A-B 
and A-C paradigm. 

With CVCs as stimulus members and words of varying Thorndike-Lorge 
frequencies as response members, Jacobs (1955) obtained an r of .74 between 
numbers of correct responses and log frequency. 

For Underwood and Schulz’s Experiment 6, single digits were the stimulus 
members of four different sets of CVCs representing a wide range of values 
of pronunciability and of frequency. Number of correct responses in 20 trials 
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was related directly to pronunciability and to frequency, with higher rs for 
pronunciability than for frequency. The same 12 two-digit numbers were 
stimulus members for two sets of single letters (Exp. 9), two sets of bigrams 
(Exp. 10). and three sets of trigrams (Exp. 11) of varying counted fre- 
quency. The rs between number of correct responses in 15 trials and fre- 
quency decreased from values of .68 (r) and .50 (rho) with single letters as 
response members to a lower and nonsignificant r and also rho with bigrams 
as response members and to even lower values of the coefficients with tri- 
grams as response members (p. 172). In all cases, while acquisition rate and 
frequency were related directly, for response members made up of an increas- 
ing number of letters, strength of the relationship between acquisition rate 
and frequency decreased. For the relationship between acquisition rate and 
pronunciability of the 36 trigrams of Experiment 1l, the r was .57 and the 
rho .68. Thus, pronunciability was much more strongly related to acquisition 
rate than was frequency. 

In Experiment 12, numbers from 1 to 12 served as stimulus members for 
response members which were the three sets of trigrams of Experiment 11. 
The over-all rho and r between correct responses and pronunciability of .82 
and .76, respectively, were somewhat larger than the corresponding coeffi- 
cients for acquisition with two-digit numbers as stimulus members (Exp. 
11). Correct anticipations per item, overt errors, and error-rate scores indi- 
cated that the largely single-digit stimulus members were less similar than 
two-digit stimulus members. Аз a consequence, Underwood and Schulz sug- 
gested that similarity of stimulus members might be inversely related to 
strength of the relationship between acquisition rate and pronunciability. 

The three unmixed lists of Underwood and Schulz’s Experiment 13 had 
numbers from 1 to 12 as stimulus members paired with trigrams of low, 
medium, or high frequency. Within each list, pronunciation ratings of re- 
sponse members ranged from low to high. One third of the response members 
of each of the three mixed lists were of low, medium, and high frequency- 
The mean of correct responses for the list of medium frequency was larger 
than the means for the other two lists; thus acquisition rate and frequency 
were not related directly. However, for mixed and unmixed lists, respectively: 
the rs for correct responses and pronunciability of response members for 
all pairs were .82 and .80 (adjusted). As in earlier experiments, therefore, 
acquisition rate was a function of pronunciability rather than of frequency: 
And relationships between acquisition rate and pronunciability in both 
unmixed and mixed lists were essentially equal. 

The mixed lists of Experiment 13 were also learned under a recall for- 
mat in which 15 learning trials with stimulus members and response mem- 
bers together alternated with 15 test trials with stimulus members alone 
(Exp. 14). The rs between number correct and pronunciability of response 
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members for the three lists separately were .71, .73. and .81 and those 
between number correct and counted frequency were —.06, .08, and .35. 
Thus, for acquisition under both anticipation and recall formats, acquisi- 
tion rate was related to pronunciability rather than to frequency. 

When ratings of frequency (familiarity) became available, Underwood 
and Schulz carried out further analyses of the data of Experiments 12 and 
13 (pp. 184-191). Whereas acquisition rate and counted frequency for all 
36 pairs correlated .16 in Experiment 12 and .08 in Experiment 13, acquisi- 
tion rate and rated familiarity correlated .69 in Experiment 12 and .68 in 
Experiment 13. The latter values, however, were still somewhat less than 
the respective rs of .76 and .82 for acquisition rate and pronunciability. 

The 72 trigrams of Experiments 12 and 13 were subdivided by consonant 
and vowel sequences. For CVC, VCC, and CCV sequences, rs between correct 
responses and pronunciability were .86, .81, and .70, respectively, and those 
between correct responses and counted frequency were .51, .03, and —.08. 
The rs for correct responses and pronunciability and for correct responses 
and counted frequency for CCCs were not significant: Underwood and 
Schulz suggest that the nonsignificant r for pronunciability may have been 
due to truncated ranges of values of correct responses and of pronunciability. 

Statistical manipulations of the data of Experiments 6, 12, and 13 in 
which pronunciability was held constant and counted frequency varied, or 
pronunciability was varied and frequency held constant, also indicated that 
acquisition rate was related to pronunciability but not to frequency. Provid- 
ing indirect support for this conclusion is the finding that, with words and 
three-letter sequences of equal frequency, words were learned faster, perhaps 
because they were easier to pronounce (Exp. 7). 

Arguing that “the frequency with which trigrams appear as units of Eng- 
lish speech is а better measure of frequency, in terms of predictive power, 
than is frequency of contiguity of three-letter sequences" (р. 235), В. C. 
Johnson (1962) essentially replicated Underwood and Schulz's Experiments 
6 and 11. Response members were classified as words, syllables, and non- 
syllables; the order presumably represented decreasing occurrences of the 
trigrams as units. Correct responses increased in the order nonsyllables, 
syllables, and words. But no differences in correct responses were obtained 
between trigrams within each of these classes which were above or below 
median pronunciability values. Johnson concluded, therefore, that frequency 
of occurrences of trigrams as discrete units is a potent factor while pro- 
nunciability simply indicates whether a trigram is a word, syllable, or 
nonsyllable. 

In a second experiment, Johnson added the syllables of Underwood and 
Schulzs Experiment 15. Subjects were required to write down as many 
different words as possible in which each syllable occurred. The rhos between 
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the number of words listed for each syllable and number of correct associa- 
tions in PA learning were .48, .64, and .75 for the syllables of Experiments 
6, 1l, and 15, respectively. Thus this measure, which can be regarded as 
related to Mn, also predicts acquisition rate. 

Terwilliger (1962) had 50 female undergraduates rate the familiarity of 
36 trigrams of Underwood and Schulz’s Experiment 13. The rs between 
these familiarity values and rate at which the trigrams were learned were 
.77 for mixed lists and .76 for unmixed lists. Multiple Rs between pronunci- 
ability and familiarity as predictors and acquisition rate were .85 for mixed 
lists and .83 for unmixed lists. Adding counted frequency as a predictor did 
not increase the multiple Rs. With pronunciability held constant, the coeff- 
cients between rated familiarity and acquisition rate were .35 for mixed and 
.31 for unmixed lists. With familiarity held constant, coefficients of correla- 
tion between pronunciability and acquisition rate of .57 and .51 were 
obtained for mixed and unmixed lists, respectively. Thus, both familiarity 
and pronunciability predicted acquisition rate, with the latter the better 
predictor. 

When dichotomized into trigrams easy to pronounce and hard to pronounce, 
the rs for number correct and pronunciability, only for syllables easy to 
pronounce, were .59, .71, and .69, respectively, for data from Underwood 
and Schulz’s Experiments 6, 12, and 13 (p. 190). The corresponding rs, only 
for syllables hard to pronounce, were .57. -38, and .08. The rs for syllables 
easy and hard to pronounce for the eight-pair lists of Experiment 15 resembled 
those for the eight-pair lists of Experiment 6. And the comparable rs for the 
12-pair lists of Experiment 14 resembled those for the 12-pair lists of Experi- 
ments 12 and 13. Accordingly, Underwood and Schulz hypothesized that, 
with hard-to-pronounce syllables, acquisition rate and pronunciability are 


directly related with eight-pair lists but, at most, weakly related with 12-pair 
lists. 


The second condition of Experiment 15 involved tw 
as stimulus members paired with CVCs of varying 
the second condition of Experiment 16 involved t 


o lists with single digits 
pronunciability and GV; 


wo lists with pronounceable 
dissyllables of lowest possible M, as stimulus members and the CVCs of 
Experiment 15. For the lists with digits аз stim 


number correct and pronunciability ranged from 
r of .87 (p. 247). The rs between number correct and GV ranged from .67 to 
-89 with an overall r of .76. For the lists with dissyllables as stimulus mem- 
bers, corresponding rs for number correct and GV were not reported. The 
curves for these relationships (Underwood and Schulz, 19602, Fig. 33, p. 263), 


however, suggest that the rs for number correct and pronunciability would 
be slightly higher than those for number correct and GV. 
In Underwood and Schulz’s Fig. 33, 


ulus members, rs between 
-61 to .97 with an over-all 


the pair of curves relating number 
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correct to pronunciability and to GV for trigrams-numbers were above the 
pairs of curves for digits-trigrams, dissyllables-trigrams and trigrams-dissyl- 
lables. The pairs of curves for trigrams-numbers and trigrams-dissyllables, 
while the most widely separated, were essentially parallel, and had only 
slight positive slopes. The digits-trigrams curves were above those for dis- 
syllables-trigrams with essentially equal slopes which were steeper than those 
for the other two pairs of curves. Comparing curves for the four combina- 
tions of types of stimulus members and response members, on the assumption 
that meaningfulness of the digits was greater than that (Ma) of the dissyl- 
lables, Underwood and Schulz concluded that meaningfulness of stimulus 
members did not interact with meaningfulness of response members. 

Martin and Schulz (1963) reversed their pairs so that stimulus members 
were numbers, and response members were trigrams at four levels of pro- 
nunciability. Pronunciability of response members and number of correct 
responses correlated .91 and .90 for, respectively, 2 sec. and 6 sec. between 
onsets of stimulus and response members. Both the higher correlations and 
steeper slopes of regressions of number correct on pronunciability indicated 
that pronunciability of response members had a greater effect than pronunci- 
ability of stimulus members. 

Asch and Lindner (1963) also reversed their pairs with CVCs and words 
as stimulus members and numbers as response members. About four times 
as many words were correct during the last of three learning trials which 
Was a greater difference than was obtained with variations in meaningfulness 
of stimulus members. Words were recalled better than CVCs in both forward 
and backward orders. 

In Keppel’s (1963) first experiment, one list had numbers from 1 through 
6 as stimulus members. Three subsets of two CVCs each of high, medium, 
and low Noble a served as response members, with one CVC of each subset 
rated relatively “good” and the other rated relatively “bad” on a good.bad 
scale. Across the three levels of Noble a, response members rated “good” 
were learned significantly faster than those rated “bad.” The second list of 
this experiment also had numbers as stimulus members and three subsets of 
two CVCs each as response members. Ratings of these stimuli along the 
good-bad scale were about equal; one CVC of each subset was of high а and 
the other of low a. Response members of high а were learned faster than 
those of low a. 

In Keppel’s second experiment, numbers from 1 through 14 served as 
stimulus members for response members comprising seven words rated “good” 
and seven words rated “bad” which were of equal counted frequency and 
meaningfulness. Number of correct anticipations of “good” words during 10 
trials was not significantly different than number of correct anticipations of 
“bad” words. The results of this experiment and, compensating for easier 
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pronunciability of the "good" than of the “bad” words, of the first experi- 
ment were interpreted as contrary to an interpretation of goodness of 
response members as a significant variable. 

Each of В. C. Johnson and Fehmi's (1963) three 15-pair lists had five 
response members representing each of three types of words. One type was 
words of low counted frequency in written material (e.g., feint) which have 
high frequency homophones (e.g. faint). Another type was words whose 
written frequencies were the same as those for the homophones of low fre- 
quency. The remaining type was words whose frequencies were the same as 
the sum of the frequencies of both members of homophone pairs. Three- 
digit numbers served as stimulus members. The mean of 4.3 correct antici- 
pations of homophones.in 21 trials did not differ from the mean of 4.5 
anticipations of low frequency words; both means were significantly lower 
than the mean of 8.3 for words of frequencies equal to the summed frequen- 
cies of both members of homophone pairs. Johnson and Fehmi entertain 
“the assumption that low frequency homophones occur more frequently as 
heard-spoken sounds than do low-frequency words that are not homophones.” 
On this assumption they interpret the results to “suggest that there is no 
discernible transfer of effect from aural-oral to written word frequency with 
regard to the rate at which Ss learn written stimulus materials” (p. 128). 

In what may be the only study with nonverbal stimulus members (Vander- 
plas & Garvin, 1959b), nonsense-syllable responses were conditioned to 
forms with 6, 12, or 24 points which were of low, medium, or high M,. For 
groups which had 16 trials, at least for the 6- and 12-point forms, there 
was slight evidence of more correct responses to forms of high and medium 


M, than to those of low M,; but the significance of these differences was 
not assessed. 


Conclusions Regarding Meaningfulness and Related 
Attributes of Discrete Stimulus Members 

On the whole, relationships between acquisition rate and meaningfulness 
of stimulus members and of response members obtained in nonrandom, 
incomplete orthogonal designs are consistent with those obtained in complete 
orthogonal designs. In terms of the 22 design, the rank order of increasing 
acquisition rates is typically low-low, high-low, low-high, and high-high, and, 
contingent on particular combinations of conditions, meaningfulness of 
response members is from slightly to several times more potent than mean- 
ingfulness of stimulus members. When meaningfulness of stimulus members 
and meaningfulness of response members interact, the pattern is typically а 
greater difference in effects of one variable with decreasing meaningfulness 
of the other. But available data are still too scanty either to account for 
exceptions to this generalization on rational grounds or to lead to more 
precise, reliable generalizations about patterns of families of functions. 


RESULTS 101 


Underwood and Schulzs (1960a) analyses of relative strengths of rela- 
tionships between acquisition rate and meaningfulness, counted frequency, 
GV, familiarity, and pronunciability suggest that, in general, GV and pro- 
nunciability may be the best predictors, with pronunciability the better of the 
two. These relationships among predictors led them to two further conclu- 
sions. The first, based on the superiorities of GV to meaningfulness and, 
particularly, of pronunciability to meaningfulness, was that “M (defined as 
number of associates elicited, or number of subjects getting an association 
within a limited period of time) was not a relevant attribute for the response- 
learning phase of verbal units” (p. 284). The second conclusion, which is 
an attempt to retain a frequency hypothesis despite the superiority of GV 
and pronunciability as predictors to counted frequency and familiarity, is 
that “the most critical frequency for the development of associative connec- 
tions is emitted frequency" (р. 290). Emitted frequency is apparently con- 
ceived as involving both vocal and writing responses. 


Pairs of Stimulus Members 

PA learning, like classical conditioning, has traditionally been conceived 
as involving the strengthening of associations between stimulus members and 
responses to response members from an initial zero or nearzero level of 
strength. Indeed, particular stimuli are usually paired to minimize direct or 
indirect associations between a stimulus member and the response of its 
paired response member. In part for this reason, perhaps, there has been 
little experimental interest in more precise determination of effects on PA 
learning of similarity of meaning and other attributes of pairs of stimulus 
members. 

Considered here are those few experiments in which attributes of pairs of 
stimulus members were specified independently of subjects’ performance or 
accounts of their performance in the criterion PA task. Excluded thereby 
are experiments in which subjects provided information about associative 
aids and mediating responses (e.g. Reed, 1918a, 1918b; Underwood & 
Schulz, 1960a, pp. 298-300). In the first set of experiments, initial strength 
of associations between pairs has been specified by values of ratings of 
associative strength, common meaning or ease of learning. Included also are 
experiments in which the specification of strength has been by experimenters’ 
conjectures or by reinterpretation. In the second set of experiments, initial 
strength of associations has been specified by probabilities or orders of 
occurrence of responses as associations in word-association tests. 


SPECIFICATION BY RATINGS, CONJECTURE, REINTERPRETATION 
The eight lists used in Experiment 4 in the Appendix were constructed to 
represent combinations of high or low Ma of stimulus members, high or 
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low M, of response members, and high or low similarity of meaning-case 
of learning of pairs of stimulus and response members. In part to minimize 
intra-list similarity, and also because of the correlation between similarity 
of meaning-ease of learning of pairs of stimulus members and M, values 
of members of the pairs discretely, high or low values of similarity of mean- 
ing-ease of learning of the pairs were not perfectly orthogonal to M, of stim- 
ulus members and M, of response members. 

The direct relationship between number correct in 12 trials and similarity 
of meaning-ease of learning of pairs of stimulus members was greater than 
the contribution of M, of response members; M, of stimulus members did 
not have a significant effect. For high similarity of meaning-ease of learning 
the expected low-low < high-low < low-high < high-high order obtained ; 
but for low similarity of meaning-ease of learning the order was low-low < 
high-high < high-low < low-high. 

The rhos between ease of learning and number correct and between num- 
ber correct and similarity of meaning, disregarding Ma of stimulus members 
and response members, were .46 and .64 (p < .05), respectively. Since 
values for similarity of meaning were slightly more homogeneous than those 
for ease of learning, the larger rho for similarity of meaning suggests that 
ratings of this attribute may be a better predictor of actual learning than 
ratings of ease of learning. 

Spence and co-workers (e.g., Besch, 1959; Sherman, 1957; Spence, Farber, 
& McFann, 1956; Spence, Taylor, & Ketchel, 1956) have used Haagen’s 
norms for the strengths of association of paired adjectives to construct non- 
competitive and competitive lists. The stimulus members and response mem- 
bers of noncompetitive lists were selected so that the stimulus members and 
response members of a particular pair had ratings of high associative strength 
but neither was associated strongly with any other stimulus member or 
response member. Intra-list associations on the basis of meaning were mini- 
mized as was formal similarity. Each of several sets of pairs of competitive 
lists consisted of a pair with high strength of association between its stimu- 
lus member and response member; stimulus members of other pairs of the 
set were strongly associated to the response member of the first pair and 
weakly associated to the response members with which they were paired. 
Also, stimulus members of strongly associated and weakly associated pairs 
were synonyms so that each might be an associate of the others. 

Noncompetitive lists were learned more rapidly than competitive lists. 
Within competitive lists, pairs with stimulus members and response members 
of high associative strength were learned faster than pairs with stimulus 
members and response members of low associative strength. 

Lovaas (1960a) used five pairs from Haagen’s list with high strengths of 
association between stimulus members and response members and five pairs 
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with low strengths of association. Subsequently (1960b) he used Spence, 
Taylor, and Ketchel's competitive list. In both experiments, pairs with high 
associative strength were learned faster than those with low associative 
strength. Therefore, disregarding the arrangement of associations of the 
competitive lists, the results of these five experiments suggest that strength 
of association of pairs of stimulus members, like its correlates, similarity 
of meaning, and presumably ease of learning, is directly related to acquisi- 
tion rate. 

In J. T. Spence's (1963b) Experiment Г, initial association strength was 
also specified by ratings. Because of the continuity between this experiment 
and three further experiments in which initial strength was specified by 
word-association norms, consideration of this experiment is deferred. 

The 15 pairs of Adams and Vidulich's (1962) lists consisted of nouns for 
which the adjective response members were “congruent” or “incongruent.” 
“Congruent” can be interpreted as high strength and “incongruent” as low 
strength of associations between stimulus members and response members. 
The former lists were learned faster than the latter lists both by subjects 
scoring high and by those scoring low on the Rokeach dogmatism scale. 

For their Experiment V, Epstein, Rock, and Zuckerman (1960) prepared 
two series of three parallel sets of pairs of stimulus members. One type of 
set consisted of pairs made up of verbs, articles, adverbs, prepositions, and 
conjunctions which were considered to have high transitional probabilities 
from stimulus members to response members. The second type consisted of 
conjunction-preposition pairs of low transitional probability. The noun pairs 
of their second experiment were the third type of set. The superiority of 
the first type to the second type was attributed to higher transitional proba- 
bility, but the better learning with the third type than with the first type was 
considered evidence against reduction of the influence of meaning to differ- 
ences in transitional probability. 

One list for Epstein, Rock, and Zuckerman's Experiment УПа consisted 
of pairs of nouns between which there was an "intelligible connective" (e.g., 
cake near road). The pairs of another list consisted of the same nouns and 
an “unintelligible connective"; those of a third list had no connective. The 
pairs of a fourth list had grammatically correct but presumably less intelli- 
gible connectives which, however, presumably provided for the same transi- 
tional probabilities as the connectives of the first list. The better performance 
with the first list than with the other three lists was regarded as support for 
Kóhler's “organizational explanation" (pp. 1-2). However, until the transi- 
tional probabilities from one word to another in the units of their lists are 
determined and equated by some more satisfactory procedure than experi- 
menters’ judgments, a transitional probability explanation of observed differ- 
ences cannot be rejected. Nor, for the same reason, can a transitional 
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probability interpretation of the findings of Experiment уп ђе rejected. 
Since experimenters also judged the transitional probabilities of the pairs 
in Experiment V, this criticism is partly applicable to the results of that 
experiment. Therefore, these experiments add little to an understanding of 
relationships between acquisition rate and attributes of pairs of stimulus 
members. 

Semler and Iscoe (1963; Iscoe & Semler, 1964) describe the stimulus and 
response members of each of the six paired associates of their "similar" list 
as possessing "high associative value in terms of categorical or functional 
similarity." Banana-orange and toothbrush-comb are two such pairs. For 
their “dissimilar” list, the stimulus and response members of these pairs were 
repaired “to maximize differences in conceptual similarity.” The members 
of the pairs of the "similar" condition were selected on the basis of results 
of a sorting pretest. The members of these pairs might also be considered 
"similar" in terms of semantic similarity. The interpretation of "similar" 
here, however, is of strong initial associations between members of these 
pairs. The stimulus members of each pair of the “dissimilar” list presumably 
had a weak initial association with the response member of that pair but a 
strong initial association with the response member of another pair. Members 
of the pairs were presented as actual objects (concrete) or as color pictures 
of the objects (abstract). 

In the first experiment (Semler & Iscoe, 1963), one or the other list was 
learned by white and Negro children of ages 5, 6, 7, 8, and 9. Through 12 
trials, both across and essentially for each combination of race, age, and 
form of presentation, the "similar" or strong initial association list was 
acquired more rapidly than the "dissimilar" or weak initial association list. 
Most of the interactions among the variables were nonsignificant. 


In the second experiment (Iscoe & Semler, 1964), the subjects were 6- 
year-old normal children and 12-year-old mentally retarded children; the 
two groups were matched for MA. Again through 12 trials, both across and 
for each combination of type of subject and form of presentation, the “ѕіті- 
lar” list was acquired more rapidly than the “dissimilar” list. 


The four pairs of two of Kothurkar’s ( 


1964) four lists represented high 
or low 


initial strength of association between stimulus members and 
response members as specified by word-association norms (Kent & Козапой, 
1910). The four pairs of the other two lists 


represented the presence or 
absence of * 


‘the relation of logical entailment between the members." Pres- 
ence or absence of logical entailment is here presumed to reflect differences 
in initial strengths of association between the members of a pair. Through 
four acquisition trials, the means of correct responses were 24.6 and 14.0 


for sets of pairs, representing high or low initial strengths, respectively. 


and 24.8 and 12.5 for sets of pairs for which logical entailment was present 
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or absent, respectively. For retention, the corresponding means were 3.2 and 
2.0; and 3.1 and 1.6. 


SPECIFICATION BY PROBABILITIES OR ORDERS ог WORD ASSOCIATIONS 

A common assumption is the greater the frequency of a response to a 
particular stimulus member, as obtained by the word-association technique, 
the greater the strength of that stimulus-response association. Peterson 
(1956), in what might be considered a selective-learning PA situation. found 
acquisition rate to be directly related to frequency of responses in the Min- 
nesota word-association norms (Russell & Jenkins, 1954). 

The word-association norms obtained by Castaneda, Fahel, and Odom 
(1961) were used to specify strong and weak initial strengths of associa- 
tions between stimulus and response members. The direct relationship between 
acquisition rate and initial associative strength which they found has been 
confirmed and extended by McCullers (1961, 1963). In addition, in the 
second of these experiments, McCullers employed three patterns of initial 
associations designed to provide differences in intra-list interference. The 
first was the pattern which guided construction of competitive lists employed 
by Spence and co-workers: a strong association between the stimulus member 
and response member of one pair; strong associations between the stimulus 
members of other pairs and the response member of the first pair and 
weak associations with their own response members; and strong associations 
among stimulus members. Changed from this pattern in the second pattern 
were associations between stimulus members of other pairs and the response 
member of the first pair. They were of zero or low strength. Changed from 
the first pattern in the third pattern were associations among stimulus mem- 
bers; they were presumably of zero or low strength. With strong initial 
associations, patterns of associations had no differential effects; with weak 
associations, learning was progressively slower with the second, third, and first 
of the patterns. 

Shapiro (1963b) constructed one list (noncompetitive) of four pairs with 
high and of four pairs with low initial associative strengths between stimulus 
members and responses to response members. In another list (competitive), 
stimulus and response members were paired so that each stimulus member 
of the pairs with high initial associative strength between stimulus and 
response member was paired not with that response member but with the 
response member of one of the other pairs of high initial associative strength. 
These lists were learned under 50% and 100% ORM by 80 fifth-grade boys 
and girls from among those children used to obtain word associations when 
they were in Grade 4. Half of the children had high and half had low com- 


monality scores for their word associations. 
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Fewer trials to criterion were required for pairs of high than of low initial 
associative strength, for noncompetitive than competitive pairings, for high 
than for low commonality scores, and under 100% than under 50% ORM. 
Of two significant interactions only one was of importance, the interaction 
of initial associative strength and pairings. With noncompetitive pairings, 
the means of trials to criterion for high and low initial associative strengths 
were 4.95 and 12.33, respectively, while for competitive pairings the means 
were identical at 24.13. Although the latter pair of means were equal rather 
than showing faster acquisition with low than with high initial associative 
strength, the competitive pairings clearly reduced the difference in relative 
acquisition rate and slowed the rates relative to those for noncompetitive 
pairings. 

Wicklund, Palermo, and Jenkins (1964) based their lists оп norms for 
fourth-grade children obtained by Palermo and Jenkins (1964b). The re- 
sponse members of one list were primary associations to the stimulus mem- 
bers; the response members of the other two lists were associations of inter- 
mediate and low strength. Within the first list, half of the primaries had 
been given by 49% or more of the subjects and half had been given by less 
than 199 of the subjects. Half of the response members of the other two 
lists were for words which had strong primaries; half were for words which 
had weak primaries. In each of two experiments these lists were learned by 
fourth-grade children to criteria of three consecutive errorless trials or a 
maximum of 15 trials. In the second experiment, however, the children had 
one familiarization trial with the stimulus and response pairs prior to the 
first anticipation trial. 

In both experiments, rate of acquisition was related directly to initial 
strength of associations between stimulus members and response members. 
With the list with primaries as response members, those of high strength 
were acquired more rapidly than those of low strength in the first but not 
in the second experiment. With the other two lists, differences between acqui- 
sition of responses to words which had high strength primaries and of 
responses to words which had low strength primaries were negligible. For 
comparable lists and pairs, fewer errors occurred in the second than in the 
first experiment. 

Beginning with Castaneda, Fahel, and Odom, the subjects of the preced- 
ing experiments have been children. With adults as subjects, even with lists 
as long as 35 pairs, Jenkins (in press) was unable to demonstrate faster 


acquisition of response members of high than of low initial association 
strengths as specified by “free” 


à association norms. Again with adults as 
subjects, even under relativel 


И y difficult conditions of presentation Haun (1960) 
failed to obtain differences in rate of acquisition between response members 


of high and low initial strengths of association with stimulus members. 

One of the two lists of Postman’s (1962) second experiment had stimulus 
members of high counted frequency; the other list had stimulus members 
of low frequency. Half of the stimulus members of each list were paired 
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with response members which, by free association norms, were the primary 
Tesponse to each stimulus member. The other half of the stimulus members 
of each list had response members which, by free association norms, were 
weakly associated with the stimulus members. For the list with stimulus 
members of high frequency, there was a slight inverse relationship between 
acquisition rate and strength of associations between stimulus members and 
response members. For the list with stimulus members of low frequency, 
acquisition rate was a direct function of associative strength. Disregarding 
Strength of associations between stimulus members and response members, 
learning was markedly faster with stimulus members of high than with those 
of low frequency. 

The lists of J. T. Spence’s (1963b) Experiment I consisted of four sets 
of three pairs of adjectives from Haagen’s (1949) list. The presumed 
Strengths of initial stimulus-response relationships within each set were 
as follows: 


Type of Stimulus Response 
pair member member 
HC 5 

dl = я 
Д E EU Mi a М 
~ e eg 

LC-E | 5 = ие в | 

\ 4 P й Rm | d 
Pd ~ 
LC-C N SS mcd. 


The solid lines indicate strong and the broken lines weak initial associa- 
lions; direction of the arrowhead indicates direction of the association. 
Within each set strong initial associations exist between the stimulus mem- 
bers of НС and LCE pairs and between those members and the response 
member of the HC pair. The initial association between the stimulus member 
and response member of the LCE pair is weak. Weak initial associations 
exist between the stimulus member of the LC-C pair and all other stimulus 
and response members. Weak initial associations also exist between the 
Stimulus members of the HC and LC-E pairs and the response member of 
the LC.C pair and among the response members of the three pairs. The 
Particular initial association strengths and derivative patterns of relationships 
were expected to produce interference with acquisition of LCE pairs. HC 
Pairs would presumably benefit from the strong initial association between 
Stimulus and response members and LC-C pairs would presumably be subject 
to minimum intra-list interference. 

ог parallel lists, means of correct responses were 39.8 and 42.4 for HC 
Pairs, 22.7 and 23.6 for LC-E pairs, and 29.2 and 29.8 for LCC pairs. Thus, 
35 expected, the strong initial association strength between the stimulus mem- 
ber and response member of the HC pairs led to relatively rapid learning 
ЧЕ the strong initial association between the stimulus member of the LCE 
Pairs and the response members of the HC pairs occasioned interference with 
the Occurrence of response members of the LC-E pairs and thus retarded 


their acquisition relative to the LC-C pairs. 
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In Spence's Experiment II, strength of initial associations was specified by 
probabilities of occurrence of response members as word associations (Rus- 
sell & Jenkins, 1954) rather than by ratings of associative strengths between 
members of pairs of stimuli. Added to the types of pairs of the paradigm 
above were pairs designated НС-С, for which a strong forward association 
existed between the stimulus member and response member of the pair but not 
between those members and the stimulus and response members of any other 
pair. In this experiment, initial backward associations between response 
members and stimulus members of all pairs were all presumably weak. The 
HC pairs of Experiment I were redesignated НС-Е. There were five pairs of 
each type to yield a 20-pair list. 

The means of trials to one perfect recitation were 2.50 for HC-E pairs, 
2.91 for НС-С pairs, 6.27 for LCE pairs, and 6.23 for LC-C pairs. While 
the more rapid acquisition of the former two types of pairs was expected 
and consistent with the results of Experiment I, the failure to obtain faster 
acquisition of LC-C than of LC-E pairs was not. Suggested as an explanation 
of the latter finding was early development of a discrimination between 
HC-E and НС-С pairs, on the one hand, and LC-E and LC.C pairs on the 
other hand with, consequently, little or no interference of response members 
of HC-E pairs with acquisition of response members of LC-E pairs. Experi- 
ment II was designed to investigate the proffered explanation. 

For the experimental list of Experiment III, each stimulus member was 
paired with a response member with which, by word-association norms, the 
initial association strength was weak. But each stimulus member had a 
strong initial association with the response member of another pair within 
the list. For the control list, the response members were the same but there 
were weak initial associations between the stimulus members and both paired 
and other response members. 

More correct responses were made during the 15 trials with the control 
list than with the experimental list. While only 6 of 20 subjects who were 
administered the latter list exhibited overt cross-association intrusions, these 
subjects acquired the list less rapidly than those subjects who did not 
exhibit such intrusions. 

The experimental and control lists employed by J. T. Spence and Lair 
(1964) paralleled the lists of Spence's Experiment III: the only important 
difference was the use of eight rather than of 12 pairs as previously. During 
15 trials with the control list, schizophrenics made 87.8 and normals 83.4 
correct responses; with the experimental list, schizophrenics made 106.7 
and normals 110.9 correct responses. As in the preceding experiment, for 
both schizophrenics and normals strong initial associations between stimulus 


members of each pair and Tesponse members of some other pair slowed 
acquisition. 


EE 
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Association hierarchies for individual subjects were the basis for Cole- 
man's (1963) selection of 10 to 13 pairs of noun-adjective paired associates. 
The response members of each pair had the same latencies as responses to 
the stimulus members but differed in the number of associations which had 
preceded them. The paired associates with response members whose occur- 
rence had been preceded by many associations were considered high inter- 
ference; the paired associates with response members whose occurrence had 
been preceded by few associations were considered low interference. 

These paired associates, along with enough filler paired associates to bring 
the list to 27, were presented with is between members. Recall trials con- 
tinued until subjects recalled 20 or more of the response members correctly, 
А one-minute interval filled with adding two-digit numbers was interpolated 
between joint presentation of stimulus and response members and presenta- 
lion of stimulus members alone. À retention test was administered from 7 
to 14 days later. 

The mean of 15.0 errors with low-interference paired associates during 
acquisition was significantly lower than the mean of 18.5 errors with high- 
interference paired associates. Fewer errors occurred with low-interference 
paired associates than with high-interference paired associates in 122 of the 
matched pairs, and the converse in 73 pairs. In the retention test, the means 
of errors were 6.38 for the low-interference and 7.77 for the high-interference 
Paired associates. Seventy-four of the former were retained better than the 
latter; retention was poorer for 38. р 3 

Instead of words, Underwood and Keppel's (1963) lists consisted of nine 
letter pairs of high (HA) or low (LA) initial forward strengths of asso- 
Ciations between the stimulus member and response member of each pair. 
Other response members and other stimulus members within a list along 
with letters from outside of a list were identified as possible sources of inter- 
ference with strengthening of the association between a particular stimulus 
member and the response to its response member. All three sources were 
Stronger within the LA list than within the HA list. These lists were admin- 
istered to different groups of subjects for 2, 4, 6, 10, 15, or 25 trials; reten- 
tion was tested 1 day or 7 days later by a recall trial and four additional 
relearning trials. 


For each number of trials, e зде ; 
list than with the LA list. When degree of learning of individual pairs was 


equated in terms of expected recall after 3 seconds, whether tested after 1 
day or 7 days, retention of НА and LA pairs was equal. For pairs which 
had been experienced through different numbers of trials but which were 
equal in expected recall after 3 seconds, again НА and LA pairs were 
retained equally 1 day or 7 days later. In general, therefore, amount retained 
Was a function of degree of acquisition but not of rate of acquisition per se. 


acquisition was consistently better with the HA 
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For pairs whose strengths of stimulus-response associations were based 
on Underwood and Richardson's (1956) norms, Underwood and Schulz 
(1960b) report a similar direct relationship. S. Epstein and Levitt (1962) 
also found faster learning of pairs with high initial associative strengths 
between stimulus members and response members than of pairs with low 
initial associative strengths. 

Providing indirect support for a conclusion of a direct relationship be- 
tween acquisition rate and initial associative strength as inferred from word 
associations are studies in which rate of concept formation is a function of 
parameters of associations between stimuli and responses such as their abso- 
lute strength, rank, and variability (e.g., Freedman & Mednick, 1958; Med- 
nick & Halpern, 1962; Schulz, Miller, & Radtke, 1963; Underwood & Rich- 
ardson, 1956). 

Instead of words, Wallace (1964) employed stimuli which were combina- 
tions of three values along each of four physical dimensions of color, form, 
number, and number of borderlines. When limited to responses of naming 
values along two of these dimensions, subjects responded in terms of color- 
form more often than in terms of number-color. Thus, initial strengths of 
associations were presumably stronger for the former than for the latter 
responses. 

These stimuli were then used in an experiment on concept formation. 
Across six combinations of auditory or visual feedback of mild, moderate 
or strong intensity and for all but the verbal-high combination, fewer total 
instances were required for subjects to acquire color-form concepts than to 
acquire number-color concepts. 

In addition to the preceding results, indirect support for a conclusion of 
a direct relationship between acquisition rate and initial associative strength 
comes from results of studies in which word-association norms have been 
used to construct chains of mediating responses and to specify response- 
mediated similarity among stimulus members (Jenkins, 1963a). 


SUMMARY 


Initial strengths of associations between members of pairs have been 
specified by ratings or by probabilities or orders of occurrence of responses 
in word-association tests. By either basis of specification, although the experi- 
mental evidence is not extensive and some is indirect, available ‘findings 
for words and for letters suggest a direct relationship between acquisition 
rate and initial strength of associations between the stimulus and response 
members of a pair. The relationship is seemingly less pronounced with adult 
subjects for whom strength is specified by probabilities of responses obtained 
as free associations. Moreover, the particular patterns of initial strengths 


of associations between and among stimulus and response members can be 
expected to have differential effects on acquisition rate. 


СНАРТЕК 4 


Theoretical Analyses 


D escribed thus far were findings of relationships among meaningfuiness 
and other attributes of discrete stimuli and of pairs of stimuli and 
findings of relationships between some of these attributes and rate of 
acquisition of correct responses of PA tasks. This network of empirical 
generalizations—which might be called a low-order theory—is a useful 
summary of demonstrated relationships. Also, this network is a convenient 
way of preceding from one of the inter-related concepts to others; such 
derivations are aided by the relatively precise equations for some of the 
component relationships which Noble (1963) has formulated. 

The theoretical analyses of interest here, however, are not such networks 
of empirical generalizations involving meaningfulness per se but rather 
attempts to account for some of the component relationships, particularly 
those of meaningfulness of stimulus members and of response members to 
acquisition rate, by means of more general stimulus-response concepts and 
principles such as contiguity, similarity, and frequency. The various theo- 
retical analyses of the role of meaningfulness of discrete and paired stimuli 
considered here have usually been in terms of these attributes as properties 
of or as bases for inferring more general properties of stimulus members, 
of response members, and of relationships between stimulus and response 
members. Following an overview of attributes of stimuli are summaries of 
various specific analyses of the roles in PA learning of attributes of stimulus 
members, of response members, and of relationships between them. Then 


described are approaches to the confirmation of these analyses. 


OVERVIEW AND SPECIFIC ANALYSES 


Overview 
Assessment of attributes of stimuli is or should be preliminary to use of 


those stimuli in learning tasks in general and in PA lists in particular. To 
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refer to attributes of stimuli, however, is misleading. Actually, the attributes 
are of relationships between stimuli and responses to them. By convention 
and for convenience, often with consequent confusion, attributes of relation- 
ships between stimuli and responses are referred to as attributes of the 
stimuli. 
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VERBAL REPERTOIRES 


Fig. 2. Hypothesized stimulus-response elements and relationships of illustrative 
repertoires for each of four verbal stimuli for English-speaking subjects naive with 
respect to French. The underlined association responses are among the English equiva- 
lents of the French words. Indicated also are the bases for formal and semantic similarity 
among these stimuli. 
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The relationships between stimuli and responses, among those stimuli, 
and among the responses to them necessary for understanding various 
theoretical proposals, are schematized in Fig. 2. Four French words are 
the stimuli. The hypothesized responses to those stimuli are for groups of 
ог by individual English-speaking subjects naive with respect to French. 
These responses comprise recognition responses to the stimuli and responses 
of an association hierarchy. Together they are the verbal repertoire of each 
Stimulus. À more exhaustive analysis of antecedents to and properties of 
verbal repertoires than is presented here can be found in Goss (1963). 

Verbal repertoires can be limited to single words. Formal and semantic 
Similarity are defined by relationships between or among stimuli and 
also between or among stimuli and resultant responses. When two or 
more stimuli are paired and presented as units of a PA list, attributes 
both of their verbal repertoires and their similarity are potentially significant 
variables. The particular values of these variables constitute part of the 


initial states of ап experimental arrangement. 


RECOGNITION AND ASSOCIATION RESPONSES 

For word and letter sequences, recognition responses is a convenient name 
for responses of spelling or pronouncing all or part of the word or sequence, 
Whether or not in an approved or correct manner. For stimuli which are 
not words, nonverbal stimuli, recognition responses is a convenient name 
for the one or more conventional labels for the nonverbal stimuli, or for 
attempts to provide such labels. Е 

Each stimulus of Fig. 2 is shown as eliciting опе or more recognition 
responses. Words and letter sequences can be presented aurally or visually, 
and responses may be oral or graphic to generate four combinations of 
Stimulus and response modalities and hence four possible repertoires of 
Tecognition responses. Extent of congruence among repertoires of recognition 
responses obtained under the four combinations is of practical and theoretical 
significance. | u 

In addition to and partly contingent on the form (different pronunciations, 
Spellings) of recognition responses, each French word is shown as eliciting 
several words which, collectively, are designated responses of an association 
hierarchy for that word. The numbers in parentheses are hypothetical per- 
centages of subjects making the particular responses as their first responses 
to a word other than recognition of the word or hypothetical percentages of 
Occurrence of those responses by an individual subject. Alternatively, for 
individual subjects, numbers might be inserted in the parentheses to indicate 
Order of occurrence of each word in multiple associations. The underlined 
associations are among the English equivalents of the French words; all but 
9ne is presumed to have zero initial strength. 8 

Recognition responses have been assessed by means of recognition thresh- 
olds (W. P. Brown, 1961). The complete data of such assessments consti- 
tute estimates of probabilities of occurrence of both correct and incorrect 
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recognition responses under each of several combinations of values of dura- 
tion, intensity or amplitude, contrast between stimulus and surround or 
signal-to-noise ratio, and other parameters of the presentation of stimuli. 

Latency, form, and duration of each recognition response to a stimulus may 
be assessed whether stimuli are presented below, at, or above the threshold 
of correct recognition. Ratings of pronunciability of a word and, conceivably, 
of its familiarity, emotionality, and other attributes are known or are pre- 
sumed to be correlates of latency, form, and duration of recognition 
responses (Goss, 1963). Such ratings can also be viewed as indicants of 
those attributes. Analyses of the relationships between rating as reference or 
criterion responses and attributes of recognition responses in terms of more 
general stimulus-response concepts and principles are both recent and incom- 
plete (Bousfield, 1961; Goss, 1963). 

Responses of the association hierarchy of each word can be obtained under 
variations in parameters of presentation which are the same as those em- 
ployed for assessments of recognition responses. The critical difference is one 
of instructions: for assessments of associations, overt occurrence of recogni- 
tion responses is usually forbidden. The number of different forms of associa- 
tion responses, and the latency and duration of each response, are attributes 
of association hierarchies for groups or an individual subject. Meaningful- 
ness as specified by Ма Ма, and M, is either defined by or is presumably 
related to latency, form, and, perhaps, duration of association responses. 

Frequencies of occurrence of associations produced by subjects are one 
way of estimating initial strengths of relationships between stimulus members 
and response members. Selection of associations and ratings of attributes 
of pairs provide estimates of initial strengths of relationships between stimu- 
lus members and responses which have been supplied by the experimenter. 


SIMILARITY 

Words and their response repertoires cannot be considered in isolation. 
Both in terms of overlap of letters or phonemes, particularly letters or pho- 
nemes in the same order, and in terms of forms of recognition responses, each 
stimulus of a set can be conceived as at different distances from or of varying 
similarity to other stimuli within and outside of the particular set. Distance 
or similarity thus specified is often labeled formal similarity or similarity 
in terms of common elements. The four words of Fig. 2 are of high formal 
similarity. 

The two responses highest in the association hierarchies of the top three 
words are the same. They differ only in the hypothesized relative percentages 
of occurrence. Words vary in congruence between percentages of occurrence 
of the same associations or, conversely, in degree to which they elicit differ- 
ent responses. Similarity thus specified is often called similarity of meaning 
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or semantic similarity. (More analytically, overlap of associations can also 
be conceived as similarity in terms of common elements.) Both formal and 
semantic similarity can be quantified; techniques for doing so are described 
subsequently in Chapter 5 on similarity in PA learning. 


Specific Analyses 
The overview of attributes of verbal and nonverbal stimuli has been for 


those stimuli in general rather than as paired to constitute PA lists. Theo- 
retical analyses of PA learning have often started not with attributes of 
stimuli but with already constituted pairs. Attributes of stimulus members, 
of response members, and of relationships between them are then hypothe- 
Sized which might predict or might account for the anticipated or the 
observed course of acquisition. Some analyses, particularly those of Noble 
(1963) and Underwood and Schulz (1960a), because they are recent and 
readily available, are treated less extensively than would otherwise be war- 
ranted. Ignored are various relatively casual suggestions or suggestions spe- 
cific to the data which have been advanced in the discussion section of 


reports of experiments. 


STIMULUS MEMBERS 
During the past 25 у 
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es of stimulus members has been Gibson’s 
«а characteristic of a verbal or visual item 
which serves to differentiate it from other items” (p. 205). Gibson did not 
distinguish between meaning and meaningfulness. In fact, she apparently 
treats the two concepts as interchangeable. Presumably, then, the greater the 
meaning or meaningfulness of a stimulus the greater its differentiation from 
other items. From this definition of meaning and postulates 9 and 10 (p. 
207) in particular, she derives four predictions, two of which are pertinent 
here: 

XV If differentiation has been set up within a list, less generalization will 
occur in learning a new list which includes the same stimulus items paired 
with different responses; and the trials required to learn the new list will 
tend to be reduced by reduction of the internal generalization (p. 222). 
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explicitly. Stimulus items may differ in physical characteristics; but these 
were probably not the differences which Gibson considered the basis of differ- 
ent meanings. The particular characteristics of stimulus items or of subjects 
responses to those items which did differentiate among them, however, were, 
at most, specified by example rather than by general criteria. Consequently, 
differences in meaning could not be specified or quantified adequately as 
was the case for procedures to establish meaning or meaningfulness experi- 
mentally. 

Morikawa's (19592) notion of stimulus discrimination, which he equated 
with Gibson's stimulus differentiation, is subject to the same strictures. Nor 
are these shortcomings satisfactorily overcome by Saltz’s (1960) two state- 
ments: “differentiation of the term can be defined as increasing as a function 
of the frequency with which the term has been presented and responded to 
(e.g. ‘familiarization’ training, Noble, 1955),” and “increased differentia- 
tion of the stimulus term is assumed to increase the probability that the 
stimulus term will elicit its appropriate response” (pp. 3-4). 

Miller and Dollard (1941) did not consider meaning or meaningfulness 
as so labeled. But they did suggest a basis for differentiating among stimulus 
items in addition to physical characteristics. That basis was responses which 
produce cues: “The stimuli which are produced by the subject’s own 
responses have exactly the same properties as any other stimuli . . . to the 
extent that these stimuli are distinctive, they have cue value” (pp. 54-55). 

Gibson’s and Miller and Dollard’s analyses—respectively, meaning with 
no basis, and a basis with no meaning—Sheffield integrated. He defined the 
meaning of a stimulus as “the complex of responses that is aroused by the 
stimulus pattern because of past learning” (1946, p. 11). This definition was 
further refined into intrinsic meaning—“the part of the meaning that is 
based on stimulations provided by the stimulus-object which is the source 
of the stimulus pattern"—and extrinsic meaning—‘“that part of the meaning 
that is not part of the intrinsic meaning” (p. 12). Differences in intrinsic 
meaning and in extrinsic meaning are differences in perceptual responses 
to stimulus items. Differences in the stimuli produced by these responses 
were viewed as not only supplementing differences in physical characteristics 
but also as possibly more potent bases of differentiation than physical char- 
acteristics. Orientation to more discriminable features of stimulus items is @ 
third source of differentiation based on subjects’ responses to stimulus items. 
Sheffield recognized that a conception of meaningfulness in part in terms of 
the number of responses which constituted the extrinsic meaning of a stimu- 
lus might imply greater trial-to-trial variability in response-produced stimuli. 
In turn, such variability might retard acquisition of correct responses to 
stimulus members, an implication contrary to the apparent direct relation- 
ship between meaningfulness of stimulus members and acquisition rate. 
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However, through steps which are not fully developed, Sheffield generated the 
more satisfactory implication of a direct relationship between acquisition 
rate and specificity-constancy of the meaning of a word. 

Mandler’s (1954) symbolic responses are essentially equivalent to Shef- 
field's perceptual responses as are R. L. Weiss’s (1958) identifying responses. 
Neither Mandler nor Weiss distinguished between intrinsic meaning and ex- 
trinsic meaning. For Mandler, both degree of differentiation of symbolic 
responses and strength of attachment of inhibitory responses to symbolic 
responses influence acquisition of new responses to old stimuli. 

In Cook and Kendler’s (1956) analysis of paired-associates learning “the 
mediating chain of S-R connections is presumed to be the sine qua non for 
learning to occur.” The first link in such a chain is implicit responses to 
stimulus members. For McGuire (1961) “the first postulated link in this 
habit chain [for a paired-associates item] involves associating with each Sä 
mediating stimulus-producing response, г. This r is a partial representation 
of the S to which it becomes connected, encoding some aspect of the 5 which 
discriminates that S from the others in the list” (p. 335). 

Sheffield's analysis of the bases of effects of meaningfulness of stimulus 
members was also the starting point of Goss’s (1963) analysis. Goss substi- 
tuted verbal mediating responses for Sheffield’s perceptual responses, and 
repetition or naming (recognition) responses and responses of association 
hierarchies for, respectively, Sheffield’s intrinsic meaning and extrinsic 
meaning. One advantage of the latter changes is a somewhat more satisfactory 
specification of extrinsic meaning than “that part of the meaning that is not 
part of the intrinsic meaning.” Goss proposed that meaningfulness of stimulus 
members was, in general, a direct indicant of speed of occurrence and com- 
pletion and of stability of form of repetition and naming or recognition 
responses. Also, meaningfulness of stimulus members was considered a 
direct indicant of dissimilarity among responses of association hierarchies, 
synonymous or near-synonymous stimulus members excepted. Dissimilar 
repetition and naming or recognition responses. it was proposed, led to 
response-mediated dissimilarity among stimulus members based on more 
stable and dissimilar response-produced stimuli, and on orienting responses 
to more distinctive features of the stimulus members. The latter consequence 
might facilitate a-quisition of new discriminative responses to the stimulus 
members not only by reducing similarity among but also by occasioning a 
further reduction in their similarity through distinctive verbal responses to 
those more discriminable features. 

Faster and more stable recognition responses were also conceived as allow- 
ing more time for the rehearsal of those responses and for occurrence and 


rehearsal of association responses to stimulus members, of anticipations of 


Tecognition responses to response members, and of association responses to 
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response members. Finally, fast, stable, and dissimilar recognition responses 
presumably facilitated division of the stimuli of a list into intra-list and extra- 
list stimuli and into stimulus members or response members. Meaningfulness 
of stimulus members, therefore, was not considered important as such but as 
a direct indicant or positive correlate of properties and consequences of, par- 
ticularly, recognition responses to stimulus members. 

Noble (1955) had earlier suggested that integration of recognition re- 
sponses to stimuli of serial lists, with consequent lowered stimulus variability, 
might be the basis for the direct relationship between meaningfulness and 
rate of serial learning. That integration of stimulus members influences PA 
learning has been suggested by Baddelay (1961b). 

Underwood and Schulz (1960a, pp. 293.295) rejected stimulus integra- 
tion as a basis for facilitative effects of meaningfulness of stimulus members. 
More recently, however, S. E. Newman (1960) attributed Underwood and 
Schulz’s findings of a direct relationship between rate of acquisition of 
stimulus members and their pronunciability to the greater integration of 
mediating responses to stimulus members of high than to those of low pro- 
nunciability. Newman (1961) later distinguished three types of repetition 
responses to letter sequences: pronouncing, spelling and “a response to some 
smaller-than-presented number of elements comprising the term.” Hard-to- 
pronounce stimulus members are conceived as slowing acquisition by reducing 
discrimination among stimulus members, and by allowing less time for other 
events. In a later analysis, Newman (1963a) has elaborated the responses 
comprising the hierarchy and has suggested factors which determine which 
response is strengthened relative to the others. 


Response MEMBERS 

Gibson (1940) was simply not concerned with meaningfulness of response 
members. For Sheffield (1946), meaningfulness of response members was a 
direct indicant of response patterning defined as “the coordination of suc- 
cessive response elements into a sequence that behaves as a single unit of 
response” (p. 15). Response patterning was conceived as reducing the num- 
ber of connections to be learned as well as increasing the distinctiveness of 
response-produced stimuli at successive points in a sequence and reducing 
interference due to response similarity and stimulus similarity. 

Morikawa’s R item-acquisition is probably the same as Sheffield's notion 
of a reduction in the number of connections to be learned. Mentioned as 
pertinent was Mandler’s (1954) treatment of response integration. Response 
integration has also been emphasized by Cook and Kendler (1956), R. L. 
Weiss (1958), Underwood and Schulz (19602, pp. 284-290), Newman (1960, 
1963a), McGuire (1961), and Baddelay (1961b). For Newman, response 
integration may involve strengthening of mediating pronouncing responses 
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to the response member, strengthening of overt spelling responses to stimuli 
produced by pronouncing responses, and strengthening of connections among 
components of the overt spelling responses. Implicit in all of the preceding 
suggestions about response integration is the related notion that more inte- 
grated responses will be available sooner and more consistently than less 
integrated responses. 

Goss (1963) viewed meaningfulness of response members as a correlate 
or indicant of essentially the same properties and consequences of recogni- 
tion responses to response members or to stimulus members. However, greater 
weight was given to the notion that faster and more stable recognition 
responses would increase the likelihood of their occurrence in short anticipa- 
tion or recall intervals, provide more opportunity for rehearsal of those 
responses as well as of association responses to both stimulus members and 
response members, and facilitate identification of response members as belong- 
ing to a particular list and as response members rather than stimulus 
members. 

The number of different responses to response members indicated by mean- 
ingfulness was considered of little ог no importance except perhaps as a 
basis for indirect associations between stimulus members or stimuli produced 
by responses to stimulus members and recognition responses to response 
members. In contrast, Noble (1963) argues that meaningfulness in the form 
of the number of responses associated with the response member is the criti- 
cal factor. The general principles underlying this expectation, however, have 


not been stated. 


RELATIONSHIPS BETWEEN STIMULUS AND RESPONSE MEMBERS 

Gibson did not consider relationships between stimulus members and re- 
Sponse members of pairs of lists. Direct mediation and mediation with asso- 
ciated perceptions were the “mechanisms” hypothesized by Sheffield. The 
former was sequences of verbal stimulus, perceptual response and stimulus, 
Verbal response and the latter was sequences of verbal stimulus, two or more 
Perceptual responses and stimuli, verbal response. Subsequently, Sheffield 
suggested that “the subject may have no prior practice at the direct stimulus- 
response connections between the words, but two words, in combination, 
frequently suggest a perceptual response, or а series of perceptual responses 
that links the two words through past experience" (p. 29). The greater the 
meaningfulness of stimulus and of response members, the greater the likeli- 
hood of such mediated connections between members of а pair. 

Sheffield's suggestion had been partially anticipated in notions of mediate 
associations (e.g, Peters, .935) and associative aids (e.g, Reed, 1918a, 
1918b). Underwood and Schulz's recent version was advanced to account 
for the associative stage of PA learning. Their associative probability hy- 
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pothesis was "the greater the number of associates elicited by a stimulus, 
the greater is the probability that one of them will link up with another 
item" (p. 296). As Goss (1963) has noted, however, a possible dilemma of 
these formulations is more mediated associations between a stimulus member 
and responses to response members of other pairs than to the response to 
the response member paired with that stimulus. The implication is greater 
retardation rather than facilitation of learning. 

Goss distinguished between direct and indirect relationships. One form of 
direct relationship is a pre-established association between the last letter or 
syllable of stimulus members and the response of saying the first letter or 
syllable of the response members. Baddelay (1961a) has labeled this rela- 
tionship S-R compatibility. Also, associations might have been established 
between stimulus members as a complete unit and the complete responses 
to response members. Another form of direct association is based on simi- 
larity of members of a pair to two previously associated syllables or units. 
For example, the word PILSEN provides a basis for generalization of a strong 
association between PIL and SAN, SUN, SIN, or SON, as well as PIL and 
ZEN, ZAN, ZUN, ZIN, or ZON. 

One form of indirect relationship is mediation by association responses to 
the stimulus member, to the response member, or to both members of a pair. 
An example of the first is NAV-SUR mediated by the association “navy” 
to NAV. An example of the second is the same pairing mediated by "officer" 
as a response ю SUR, and an example of the latter is the same pairing 
mediated by the sequence “navy, officer," which was based on the former 
as a response to NAV and the latter as а response to SUR. Like Sheffield’s 
and Underwood and Schulz's proposals, the unresolved dilemma is why the 
presumed increasing numbers of associations to stimulus members and 
response members would not bring about greater amounts of response-medi- 
ated interference and thus retard acquisition. 

Goss describes another form of indirect relationship by means of princi- 
ples. The manner of construction of most РА lists, however, is such that this 
form of indirect relationship is probably a rare occurrence. 


APPROACHES 


The general and more specific approaches to confirmation of features of 
the preceding theoretical analyses are previewed here briefly. The proce- 
dures and pertinent findings are elaborated in the next three chapters. Also 
described briefly here are the stimulus-response elements and relationships 
both initially and as changed during acquisition which are emphasized in 
each specific approach. 

Description 


One general approach to confirmation of proposed bases of effects of 
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meaningfulness of stimulus and of response members has been transfer to 
acquisition of РА lists from prior experiences in an experimental context of 
familiarization and satiation, of stimulus predifferentiation or acquired dis- 
tinctiveness training, and of experimental induction of meaning and mean- 
ingfulness. Verbal reports of the use of pre-experimentally acquired associa- 
live aids provide some support for notions of effects of meaningfulness of 
Stimulus and response members based on indirect or response-mediated asso- 
ciations belween stimulus members and recognition responses to them on 
one hand and recognition responses to response members on the other. 
Therefore, findings of investigations in which mediate or response-mediated 
associations have been established in an experimental context are of some 
pertinence. These investigations, too, have involved transfer from one or 
more lists to a final list. 

A general approach which has not involved transfer has been manipula- 
tion of the numbers of and associations among elements of stimulus members 
and response members. Closely related to such investigations are experiments 
On transfer from stimulus compounds to elements thereof or the converse. 

The procedures for familiarization, acquired-distinctiveness training, and 
induction of meaning-meaningfulness have often been used as somewhat, if 
not completely, interchangeable. In the present context, familiarization refers 
to training in which the stimuli have been verbal and the specific procedures 
have been designed to strengthen pre-experimentally established recognition 
responses. Predifferentiation, acquired-distinctiveness training, or training to 
establish response-mediated dissimilarity refers to conditioning or associating 
different, new verbal or motor responses to each different nonverbal or verbal 
Stimulus. Experimental induction of meaning and meaningfulness refers to 
Conditioning or associating one or more new responses to each different 
Stimulus. The same or different new responses may be conditioned to each 
stimulus. Conditioning one different, new response to each stimulus is the 
Same as acquired-distinctiveness training. Contingent on the relationships to 
Previously established recognition responses, these new responses might func- 
lion as new recognition responses or as additional association responses. 

The paradigm for verbal satiation has typically consisted of three sessions 
and two different tasks (Lambert & Jakobovits, 1960; Yelen & Schulz, 1963). 
In the first and third sessions, stimuli are rated by semantic differentiation. 
In the second session, recognition responses to the stimuli are repeated rap- 
idly during a fixed time interval. The stimuli have usually been familiar 
Words but, except for this nonessential difference, satiation is essentially the 
Same as familiarization by repetition of recognition responses. The before 
and after sessions of semantic differentiation are also not essential to defining 
satiation. 

These specifications of familiarization and satiation, acquired-distinctiveness 
training, and induction of meaning-meaningfulness are in terms of training 
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procedures. Contingent on similarity among initiating stimuli, among medi- 
ating responses and stimuli, and among terminating stimuli, and on the 
particular patterns of relationships among these elements, any of these three 
training procedures may lead to the conditions or mechanisms of response- 
mediated dissimilarity and discrimination or of response-mediated similarity 
and generalization (Dollard & Miller, 1950; Goss, 1955). 

Implicitly or explicitly, most of the theoretical analyses assume some type 
of relationship between meaningfulness and similarity of stimulus and of 
response members. Accordingly, as a background to such considerations, 
scalings of similarity of stimuli and data on the role of similarity of stimulus 
and of response members in PA learning are reviewed before summarizing: 
and evaluating data on effects of familiarization and satiation, acquired- 
distinctiveness training, and induction of meaning and meaningfulness. Exam- 
ined finally are selected data on manipulation of numbers of and associations 
among elements of stimulus and response members, on response-mediated 
associations between stimulus members and recognition responses to response 
members, and on stimulus compounds. 

Emphases 

Figure 3 summarizes the more important of the stimulus-response elements 
and relationships and changes therein presumed in one or more of the theo- 
retical analyses and in the consequent general and more specific approaches 
to confirmation of those analyses. The stimuli are those of Fig. 2 now paired 
as the stimulus members and response members of two paired-associates 
units. Both formal and semantic similarity between stimulus members, 
between response members, and between stimulus members and response 
members are high. 

When overt occurrence of recognition responses to stimulus members is 
required, reduction in latency and duration of those responses and fixation 
of their form might require a number of trials. Should the stimuli produced 
by fast, stable recognition responses of repeating entire stimulus members 
be less similar than the stimulus members per se, those recognition responses 
and stimuli are the presumed basis of acquired distinctiveness of cues or 
response-mediated dissimilarity. 

Occurrence of association responses is partly contingent on length of the 
association interval; often the interval is too short for the occurrence of any 
or more than one association response. Were the anticipation interval suffi- 
ciently long for the occurrence of dissimilar association responses and 
stimuli, these would also provide response-mediated dissimilarity. But occur- 
rence of the same association response to each stimulus, as might be the case 
were “Lancier” and “Lanceur” the stimuli, would occasion acquired equiva- 
lence of cues or response-mediated similarity. 
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When overt occurrence of recognition responses is not required, subjects 
might learn to fixate first at the center of each stimulus to minimize the 
time necessary for maximally effective reception of the only differential cues, 
“с” in “Lancier” and “а” in “Landier.” Fixation of such more distinctive 
aspects of the stimulus members along with the truncated recognition re- 
sponses and consequent stimuli also constitute response-mediated dissimilarity. 

Subjects are usually required to anticipate or recall the complete recogni- 
tion response to response members. Accordingly, acquisition should proceed 
faster when those responses are elicited and completed rapidly in stable 
form. Only the initial part of the response need be conditioned to all or part 
of paired stimulus members, or to stimuli produced by recognition and 
assocíation responses to stimulus members. Chaining of the elements com- 
prising the recognition response is at least a semi-independent set of changes 
which may have taken place previously or may occur simultaneously. 

Familiarization and satiation can be viewed as occasioning prior changes 
primarily in recognition responses to stimulus members and to response 
members. Contingent on the specific task, acquired-distinctiveness training 
may influence recognition responses to stimulus members, association re- 
sponses to stimulus members, or both. Induction of meaning and meaning- 
fulness focusses on association responses; recognition responses may also 
be changed. 

Prior associations may exist or may be established between association 
responses to stimulus members and recognition responses to response mem- 
bers, the converse, and also between association responses. Such relationships 
introduce the possibility of mediate associations or response-mediated asso- 
ciations. Finally, in general, the greater the number of components of stimu- 
lus members and of response members, the longer the time required to 
integrate recognition responses to stimulus members, to response members, 
or to both as well as to select maximally dissimilar components, primarily 
of stimulus members. Manipulation of number and strength of associations 
between elements of stimulus and of response members is pertinent as is 
transfer from compounds to elements and the converse. 


CHAPTER 5 


Similarity 


Considered first are bases of and more specific techniques for scaling 
similarity between and among stimuli along with some results of such scal- 
ings. Findings of experiments on relationships between similarity of stimulus 
and of response members and acquisition rate as well as backward recall of 
stimulus members are then summarized and evaluated. Finally, available data 
оп effects of similarity in combination with meaningfulness on acquisition 


and backward recall are examined. 


SCALINGS 


Bases and Techniques 
The bases for scalings of similarity be 
relative distance(s) along physical dimensions, common letters or phonemes, 


common meaning, and subjects’ reactions in the form of judgments or inter- 
Stimulus generalization errors. The same or different grammatical function 
is a possible additional basis which is ignored here. à 


tween and among stimuli have been 


РЕТАХСЕ (5) Атомс PuvsicAL DIMENSIONS 
When two or more stimuli lie at different distances from each other along 


а single physical dimension such as intensity or wave length, the similarity 
of one stimulus to another is the distance between them along the dimension. 
Similarity among all members of a set of stimuli can be expressed as the 
mean of distances between the n(n—1)/2 pairs of stimuli. Conceivably, 
means may be supplemented by or expressed in relation to variances and 
higher moments of the distributions of distances between pairs. 

When two or more stimuli lie at different distances from each other along 
two or more physical dimensions such as intensity and wave length, the 
manner of specification of distances is unsettled. Indeed, few, if any, investi- 
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gators have ventured such specification. А possible technique, subject to the 
stricture of combining "apples" and “реагз,” is to treat the different dimen- 
sions as homogeneous. Distances between members of each pair of stimuli 
can be calculated by the Euclidean rule. Such distances among all members 
of a set can be expressed in the same ways as distances among members 
along a single dimension. 

Ап alternative and preferred technique is to regard each dimension of 
variation as a separate variable. The minimum requirement for assessment 
of effects of different degrees of similarity along two dimensions is a com- 
plete 2X2 orthogonal design. For differences along n dimensions, the design 
would entail a minimum of two values along each of the п dimensions com- 
bined orthogonally. 

Beginning with a pair of complex forms with the same number of points, 
LaBerge and Lawrence (1957) describe two related techniques for generating 
matrices of forms with physical specification of equal distances between 
successive adjacent pairs in columns and in rows in terms of minimum sums 
of squared distances. Column and row distances need not be the same. 


Common LETTERS ок PHONEMES 

Scalings by common letters yield only relatively gross differences. Typi- 
cally, lists of high similarity are made up of stimulus members, response 
members, or both which contain the smallest possible number (provide the 
greatest overlap or duplication) of different consonants and vowels. The 
stimulus members, response members, or both of lists of low similarity are 
constituted of the largest possible number of different consonants and vowels. 
Illustrative lists representing combinations of CVCs of high or low similarity 
among stimulus members and among response members with low similarity 
between stimulus and response members in terms of common elements which 
are also of high or low М, may be found in Table A2 in the Appendix. 

The ordinal position in which duplication of letters occurs is a possible 
further determinant of similarity. For example, generalization between JEX 
and JEZ might be different than generalization between JEX and ZEJ. 
In allowing for ordinal position, two words of different lengths can be 
placed side by side at their first letters or at their last letters. Also, their 
first and last letters might both be placed side by side with the remaining 
letters occurring sequentially to the right or forward from the first letters: 
backward from the last letters, and in other arrangements. 

Shown in Table 4 are illustrative ratios and resultant percentages for 
similarity between pairs in terms of common letters in the same ordinal 
position. First letters were placed side by side and the counting was forward 
with no skipped letter positions through the last letter of the shorter word- 
Values for common letters in the same ordinal position are the numerators 
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Matrices of Values for Similarity between Pairs of Words in Terms of Common Elements 
as Specified by Ratios and Resultant Percentages (in Parentheses) of the Same Letters 
in the Same Ordinal Position from the First Letter of Both Words 


Lancon Lancier Lanceur Landier Lance Land Spear Despair 
Lancon 4/7 (57) 4/7 (57) 3/7 (43) 4/5 (80) 3/4 (75) 0/5 (0) 0/7 (0) 
Lancier 4/6 (67) 6/7 (86) 6/7 (86) 4/5 (80) 3/4 (75) 0/5 (0) 1/7 (14) 
Lanceur 4/6 (67) 6/7 (86) 5/7 (72) 4/5 (80) 3/4 (75) 0/5 (0) 1/7 (14) 
Landier 4/6 (67) 6/7 (86) 5/7 (12) 3/5 (60) 4/4 (100) 0/5 (0) 1/7 (14) 
Lance 4/6 (67) 4/7 (57) 4/7 (57) 3/7 (43) 3/4 (75) 0/5 (0) 0/7 (0) 
Land 3/6 (50) 3/7 (43) 3/7 (43) 4/7 (57) 3/5 (60) 0/5 (0) 0/7 (0) 
Spear 0/6 (0) 0/7 (0) 0/7 (0) 0/7 (0) 0/5 (0) 0/4 (0) 0/7 (0) 


Despair 0/6 (0) 1/7 (14) 1/7 (14) 1/7 (14) 0/5 (0) 0/4 (0) 0/5 (0) 


of the ratio; numbers of letters in the words are the denominators. For com- 
parison, these ratios are expressed as percentages. Not reflected in this index 
is length of runs of common letters, which is a possible future extension 
of the index. Also, percentages for pairs could be averaged. 

Overlap of phonemes has not usually been employed as such. However, 
Such overlap is involved in variations in pronunciation and is often a conse- 
quence of overlap of letters. Overlap of phonemes could be scaled explicitly 


in essentially the same ways as overlap of letters. 


Common MEANING | DEER 
Scalings of the common meaning of pairs of stimuli by subjects’ judgments 


in the form of ratings, as described in Chapter 2, are best considered among 
the techniques of scalings by subjects’ reactions others of which are described 
below. The basis for scalings of similarity by common meaning considered 
here is associations either produced by or selected by subjects. 


Production уа 
Marshall and Cofer (1963) describe and compare 10 indices of what they 


term word relatedness. These indices were developed in terms of but are not 
limited to associations which are produced. Of the 10 indices they examined, 
four are considered here. Described in addition to these four are Rothkopf's 
(1960) index of overlap, Garskof and Houston's (1963) relatedness coeffi- 
cient, and Pollio’s (1963) degree of cohesiveness. 

Computation of all but the Garskof and Houston coefficient can be illus- 
trated by use of the hypothetical repertoires of a recognition response and 
hierarchies of associations for each of four stimulus words of Table 5, 
Strengths of presumed recognition responses and of each association are 
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TABLE 5 


Repertoires of Recognition and Association Responses Unique to Each Initiating Stimulus 

and, for Computation of Indices of Similarity, Rearranged in a Matrix to Show Responses 

to Any Stimulus as Actual or Possible Responses to Any Other Stimulus; Strength is in 
Terms of Both Frequencies and Proportions of Response Occurrences 


Response CAT f p LION f p DOG f p WOLF f p 


Recognition Cat 100 1.00 Lion 100 1.00 Dog 100 1.00 Wolf 100 1.00 


Association 
Primary Dog 50 50 Cat 60  .60 Cat 45 45 Dog 60  .60 
Secondary Mouse 25 .25 Tiger 20 .20 Man 20 .20 Ном 20 20 
Tertiary Bird 15 .15 Mouse 10 .10 Bite 20 .20 Prowl 10  .10 
Quaternary Lion 10 10 Bite 10 ЛО Wolf 15 15 Bite 10 .10 
Recognition or 
association 
Cat 100 1.00 60  .60 45 45 
Lion 10 10 100 1.00 
Dog 50 .50 100 1.00 60  .60 
Wolf 15 45 100 1.00 


association 

Bird 15 245 

Bite 10 .10 20 .20 10 110 
Howl 20 20 
Man 20 .20 

Mouse 25 25 10 .10 

Prowl 10 .10 
Tiger 20 .20 


expressed in terms of frequency of proportion of their occurrences among 100 
subjects. For ease of computation, the repertoires in the upper half have 
been placed in the matrix of the lower half of the table. In the upper part 
of the matrix, each initiating stimulus appears as a recognition response ОГ 
as an association response to the other stimuli. In the lower part of the 


matrix are all other responses which occurred to any stimulus in alphabetical 
order. 


Similarity of hierarchies and repertoires can be specified between mem- 
bers of possible pairs of n stimuli or among all n stimuli. For extent t° 
which members of a pair have common responses, P. M. Jenkins and Cofer 
(1957) and Bousfield, Whitmarsh, and Berkowitz (1958) proposed an index 
of mutual frequency or relatedness. Mutual frequency is defined as the sum 
of the smaller of the two frequencies of each response common to both 
stimuli divided by the sum of the total possible responses to each stimulus 
For Cat and Lion, the common responses are the recognition or association 
responses of “Cat” and “Lion” and the association “Mouse.” The smaller 
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frequencies of occurrence for these reponses of 60, 10, and 10, respectively, 
sum to 80. Dividing 80 by 200, the sum of the 100 association responses to 
Cat and the 100 association responses to Lion, yields an index of .40. 

Ап alternative index, proposed by Rothkopf (1960) and labeled associa- 
tive overlap (AO), is defined as: 


2n 
АОљ= У РыРы 


The п most common associations to stimulus А and the n most common 
associations to stimulus B are determined; thus there are 2n associations. For 
the ith of the 2n associations, P4; is the proportion of occurrences of that 
response to stimulus А, and Ps; is the proportion of occurrences of that 
response to stimulus B. These products are computed for the 2n responses 
and then summed. Recognition responses apparently were not but could be 
included. 

For the n of five responses to Cat, including recognition responses, and 
Ще п of five responses to Lion, three products are greater than zero (1.00 
.60 = .60; .10X 1.00 = .10, and .25Ж.10 = .025). Because either Рл; or 
Py; is Zero, seven products are zero. The nonzero products sum to an AO 
of .725. Excluding recognition responses, АО is .025, the one nonzero prod- 
uct of ,25 Х .10. No satisfactory data exist as to which of these three indices 
for hierarchies and repertoires of pairs of stimuli yields, in general, the best 
Predictions of response measures for those stimuli in other assessment situa- 
lions and in investigations of change. 

Similarity among hierarchies and repertoires for all n stimuli of a set 
сап be defined by several different measures including interitem associative 
Strength and indices of total association and of concept cohesiveness. Interitem 
associative strength (Deese, 1959) is based on those association responses 
to each stimulus of a set which are recognition responses to the other stimuli 
of the set, Thus, only the association responses of the middle part (recogni- 
tion or association) of the matrix of Table 5 are pertinent. Proportions of 
these association responses to each initiating stimulus are summed and these 


totals summed and divided by number of initiating stimuli. For the values 
in Table 5, the index is .60 obtained from [(.10--.50) -+ .60- (.45--.15) 
+.601/4. 

Both parts of the matrix of Table 5 enter computation of the index of total 
association which is based on the proportions of all association responses 
[0 each stimulus which were also responses to at least one other stimulus. 
Proportions of such responses to each initiating stimulus are summed; these 
lotals are then summed and divided by the number of initiating stimuli. 
The sums of proportions for Cat, Lion, Dog, and Wolf are, respectively, 
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.85(.10--.50--.25), .80(.60--.10--.10), .65(.45--.20), and .70(.60-++.10) ; 
their sum of 3.00 is divided by 4 to yield a value of .75. 

The index of concept cohesiveness is obtained by summing the frequencies 
or proportions of association responses common to all initiating stimuli and 
dividing this sum by the sum of the frequencies or proportions of association 
responses common to any two or more stimuli. In the matrix of Table 5, no 
association response was common to all initiating stimuli. Therefore, the 
index of concept cohesiveness is .00. 

The relatedness coefficient (RC) developed by Garskof and Houston (1963) 
permits specification of extent of overlap between multiple associations to 
each of two words by individual subjects. The definition is 


А.В 


uiam (A+B) — [пр — (n—1)»]* 


where А is the m associations to one word, В is the associations to another 
word n in number, 4 and В are the ranks in А and B of the common asso- 
ciations, and p is a fixed number 20. The following hypothetical orders of 
associations to the word Cat and to the word Lion by a single subject pro- 
vide the values necessary to compute RC. 


Cat Lion 
Association Rank Association Rank 
Cat 5 Lion 5 
Dog 4 Cat 4 
Mouse 3 Tiger 3 
Bird 2 Mouse 2 
Lion 1 Bite 1 


GE 


Assumed are recognition responses to each stimulus followed by associa- 
tions. Taking p as 1, the ranks are assigned by (n—j+1)? where n is the 
number of associations to the word with the largest number of associations 
and j is the ordinal position of the a; association of the series of associations. 
Recognition responses presumably occur first. The values for A and В аге, 
respectively, (5,4,3,2,1) and (5,4,3,2,1). The values for 4 are (5,3,1). These 
are the ranks of associations to “cat” which were also associations to “Поп.” 
The values for В are (4,2,5), the ranks of those same associations to “lion.” 
Substituting these values in the formula gives 


(5,3,1) • (4.2.5) 
(5,4,3,2,1) * (5,4,3,2.1) — 1 


57 
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The RC values obtained by Garskof and Houston (pp. 282-284) for 24 
word pairs using both р=1 and p=2 were correlated with subjects’ judg- 
ments of the relatedness of members of the pairs by ratings along a 5-in. 
line. For р=1, the rhos ranged from .63 to .90; for p=2, the rhos ranged 
from .65 to .94. When RCs and judgments were averaged for all 20 subjects, 
the rho between the two measures was .94. 

Other measures of similarity among hierarchies of п initiating stimuli 
are possible. For example, indices of generalization or of mutual frequency 
might be computed for all possible pairs among n stimuli and then averaged. 
Аз with measures for pairs of stimuli, available data do not permit speci- 
fication of the generally best measure. 

Pollio’s (1963) degree of cohesiveness (C) characterizes what he labels 
a W matrix; the matrix is derived from associations to some particular word, 


Si, here designated Sı. Sı might evoke п first associations, Re, ..., 
Ваза. In turn, the п first associations might be regarded as п stimuli, 
Bi cie ‚ 5, +1, to each of which the recognition response to S, (R1), and 


any one of the n— 1 other associations to 51, might occur. These relationships 
Càn be represented in a matrix in which S, and the п associations to it 
Specify n--1 rows and В, and the associations to S, specify п-Е1 columns. 
A value of 1 is entered in any cell when the association specifying the col- 
umn is an association to the stimulus word specifying a row. Diagonals are 
assigned a value of 0. Cell entires of 1 are summed and divided by the 
number of pairs [n(n—1)] to yield C which varies from 0 to 1 and reflects 
directly the number of associations among the words as stimuli and responses. 

numerical example is provided. Elsewhere, Pollio (1964b) defines a meas- 
ure of relative cohesiveness which allows for differences in size of ЈУ matrices. 


Selection 

The indices described for associations could also be used with associations 
Which are selected among discrete stimuli or, in some cases, which are indi- 
cated by ratings along continuous scales. In addition, as described in Chapter 
2, Similarity between pairs can be based on differences in profiles of seman- 
tic differential ratings (Jenkins, Russell, & Suci, 1958a, 1959; Osgood, Suci, 


& Tannenbaum, 1957). 


SUBJECTS’ REACTIONS . 
Аз mentioned with respect to common meaning, 

of stimuli in the form of ratings of common meaning and other attributes 

between members of pairs. However, such 


subjects’ reactions to pairs 


have been used to scale similarity МЫ 
ratings are probably best interpreted аз estimates of strengths of associations 
between one or both stimuli as stimuli and the stimulus as a response. They 


Were so regarded in Chapter 3. 
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Judgments for pairs of stimuli can be elaborated into judgments for sets 
of stimuli either as a whole or divided into subsets such as all possible pairs. 
Various scaling techniques (e.g., Coombs, 1958; Shepard, 1958; Torgerson, 
1958; K. V. Wilson, 1963) can be applied to place members of a set along 
a single dimension of distance from or similarity to each other. These tech- 
niques are both too numerous and the space necessary for their exposition 
too great to warrant description here. 


Results 

Scalings of similarity are both less common and less extensive than scal- 
ings of meaningfulness. The few intercorrelations among various measures 
suggest that there is reasonable agreement among values obtained by judg- 
ments, interstimulus generalization or substitution errors, and even common 
meaning. 

Among the sets of stimuli scaled for similarity by means of subjects’ 
judgments or by their interstimulus generalization errors are Gibson’s (1941) 
12 sets of nonsense figures. Each set consisted of a standard and three varia- 
tions, and similarity was specified by “the extent to which the subjects 
responded to the variation as if it were the standard." Yum (1931) had 
earlier prepared sets of stimuli consisting of an original stimulus and four 
variations; 15 judges then arranged the variations in order of similarity 
to the original. 

Plotkin (1943) obtained ratings of similarity between pairs of signals of 
the International Morse Code. Subsequently, Rothkopf (1957) scaled simi- 
larity among those signals by judgments that members of pairs of the same 
or different signals were the “same” or “different.” Percentages of same 
judgments to pairs made up of the same members correlated —.69 and —-70 
with substitution error responses to those stimuli observed previously by 
Plotkin (1943) and by Keller and Taubman (1943), respectively. 

The matrix of correct and incorrect responses in PA learning was the 
basis for Shepard’s (1958) scaling of nine colored circles, The nine responses 
of a motor PA task were scaled by the same procedure. These values 216 
presented and could be used for specifying similarity of those stimuli ап 
of those motor choices. 

" cn in LaBerge and Lawrence (1957) are the individual forms of ? 
Maud: е by one of the techniques they describe and of a 6x21 

generated by the other technique. With the former matrix, thret 
groups of 20 subjects each judged the similarity between the six stimuli 0 
а given row or column (identifier stimuli) and the stimuli of the same г0% 
or column and of remaining rows or columns. Values calculated for avera8° 
placements of stimuli with respect to the identifier stimuli increased Wit 
greater physical distance. А second experiment showed that average place 
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ments were not influenced by systematic or random ordering of identifier 
forms. 

The 621 matrix was divided into three 6X6 matrices with which judg- 
ments of similarity were obtained in the manner of the first two experiments. 
Average placements for each of the three 66 matrices separately are shown 
for row forms and for column forms as identifiers. While monotonic, the 
relationships between objective distances and placements by judgments were 
not necessarily linear. Nor were the relationships the same for comparisons 
across columns and across rows even with equal physical distances between 
particular columns or particular rows. 

Similarity among the six English stopped consonants and among those 
consonants plus 10 others has been assessed by Miller and Nicely (1955). 
Identification of the consonants was under different signal-to-noise ratios 
and different degrees of acoustic filtering. Degree to which each consonant 
was identified correctly or confused with each of the other consonants is 
shown in resultant confusion matrices. Subsequently, K. V. Wilson (1963) 
calculated distances between consonants in one of the matrices for the six 
Stopped consonants and in one for the 16 consonants by Shepard's (1958) 
formula and by his own formula. These distances were then subjected to 
factor analysis by the Principal Axes method without rotation. For the 
Stopped consonants, loadings on each of three factors are reported; for the 
16, loadings on each of four factors are reported. 

Bloomer (1959) had college students rate phonetic elements in terms of 
discriminability. Subsequently, those elements entered into construction of a 
list of words to provide what Haspiel and Bloomer (1961) labeled maxi- 
mum auditory perception among sounds. Accompanying each word is an 
index based on discriminability among the component elements. Very pos- 
sibly this list could be used to develop lists of words of varying similarity 
with respect to phonetic elements or sounds. | 

Judgments of whether members of а pair were the same or different were 
the basis of Rothkopf's (1960) scaling of similarity among six components 
9f an hydraulic pressure regulator. Similarity among the six components 
Was also scaled by means of associative overlap for each four classes of asso- 
ciations. The greater the similarity as scaled by judgments or by авзосапув 
Overlap, the greater the number of substitution errors in PA learning. When 
the former measure was partialled out, associative overlap and substitution 
€rrors were not related significantly. 

In the most extensive investigation of relationships among measures of 
Similarity reported thus far, Wimer (1963) obtained or used values for 
Similarity between all pairs of 32 words as indicated by six different scaling 
techniques, The techniques were ratings along a seven-point scale (judged 
similarity), “semantic distance between words” (connotative similarity), 
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“number of associations common to both words in a pair" (associative Ce 
lap within individuals), "all instances of associations in common ... о : 
within and between Ss" (total associative overlap), “number of diferen 
associations that each word had in common for the group as a whole (хап- 
ety of associative overlap), and "number of times that either member of the pair 
was given as an association for the other member" (associative reciprocity). 

The correlations between judged similarity and the values for similarity 
specified by the other five techniques ranged from .55 for connotative e 
larity to .69 for associative overlap within individuals. The only other signifi 
cant correlation involving connotative similarity was with associative reci- 
procity for which the value was .40. The correlations between values obtained 
by the remaining four techniques were from .67 to .98. These latter values 
were not entirely independent in origin which partly accounts for their size- 

Correlations were also obtained between values for similarity specified 
by each of these techniques and values for 13 other measures. The correla- 
tions involving measures of similarity and three measures of meaningfulness 
ranged from —.07 to .71; 12 of the 18 were significant at .05. Ratings of 
familiarity in terms of the bipolar adjectives usual-unusual correlated SIE 
nificantly with only one of the measures of similarity, connotative similarity. 

The remaining nine measures were those obtained previously by Jenkins, 
Russell, and Suci (1958b) for various semantic differential scales. Many of 
the 54. correlations between values for measures of similarity and those along 
these scales were significant. But whether or not significant, these correlations 
seem of little importance, theoretical or otherwise. 

Garskof, Houston, and Ehrlich (1963) later distinguish associations be- 
tween one member of a pair of stimuli and the recognition response to the 
other (association strength, intra-hierarchical relatedness) from associations 
between both members of a pair and one or more other common responses 
(inter-hierarchical relatedness). Inter-hierarchical relatedness is specified by 
RC values for 12 pairs of words and also for another 20 pairs, some from 
the preceding 12 and some from the 24 pairs scaled by Garskof and Housto” 
(1963). Intra-hierarchical relatedness for each pair is specified by the average 
of the percentages with which each member of a pair evoked the other 25 ? 
word association. Correlation of RC values and association strengths for the 
pairs of the former list and of the latter list yielded rank-order coefficients 9 
92 and .66, respectively. 

Houston and Garskof (1963) selected 128 word pairs and obtained 2559" 
ciations to the members of each pair. The frequencies with which each me™ 


; à т 
ber of a pair evoked the other were summed and correlated with values fo 


the overlap of associations to members of the pairs. The r of .59 was inter" 
preted as 


: is А " on 
indicating that words which evoke each other evoke comm 
responses. 


——— 
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The stimuli to which P. E. Johnson (1964) obtained associations were 18 
concepts in physics such as volume, density, and weight. From the resultant 
associations, a value for the index of mutual frequency or relatedness (Mar- 
shall & Cofer, 1963), or what Johnson termed an intersection coefficient, was 
calculated for each pair of concepts. 

Pollio (1946b) obtained continuous associations to four words each of 
Which represented one of the combinations of abstract or concrete and high 
ог low semantic differential ratings along the evaluative dimension. Fast, 
medium, or slow associations to the words were determined ahd then em- 
Ployed as stimuli to which subjects responded with eight associations and 
with ratings along semantic differential scales. The resultant associations to 
and ratings of the latter stimuli were used to specify associative cohesiveness 
and semantic distances among those stimuli. The greater the speed with which 
those stimuli have been evoked as associations, the greater their associative 
cohesiveness and the smaller the semantic distance among them. 

Clearly desirable are further scalings of, particularly, more extensive 
Samples of various types of forms and of words, both from English and from 
other languages, which cannot be readily scaled by common letters or com- 
mon phonemes. А wide range of simpler physical dimensions alone and com- 
bined orthogonally might also be used to obtain stimuli of varying similarity. 


EFFECTS OF SIMILARITY ON ACQUISITION AND 
BACKWARD RECALL 


Lists have been constructed with verbal stimuli and also with nonverbal 
Stimuli. With verbal stimuli, similarity of stimulus members and of response 
members have been varied in both complete and incomplete orthogonal 
designs, Similarity between stimulus and response members has been varied 
but not orthogonally with the former two variables. In addition, similarity 
of stimulus and response members has been combined with their meaning- 
fulness and, as described in the next chapter, with familiarization. With non- 
verbal stimuli, similarity of stimulus members or similarity of response 
members has been varied. In no experiments, apparently, have similarity of 
nonverbal stimulus members and of nonverbal response members been com- 


bined orthogonally. 


Verbal Stimuli 2 
Considered first are findings for complete orthogonal combinations of simi- 


larity of stimulus: aud of response members. Then examined are findings for 
Positively correlated values; for variations in similarity of stimulus members, 
similarity of response members constant; for variations in similarity of re- 
Sponse members, similarity of stimulus members constant; for similarity 
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between stimulus and response members; for other incomplete orthogonal 
designs in which similarity of stimulus and of response members have been 
varied; and for similarity and meaningfulness of stimulus and of, response 
members in complete and incomplete orthogonal combinations. Noted finally 
are effects of similarity on backward recall of stimulus members. 


CoMPLETE ÜRTHOGONAL | 

In apparently the first experiment with a complete orthogonal design, 
Feldman and Underwood (1957) combined nonsense-syllable stimulus mem- 
bers of high or low formal similarity with adjective response members. of 
high or low similarity in terms of common meaning. Both similarity of stim- 
ulus members and similarity of response members were inversely related to 
acquisition rate; the former was the more potent. 

The five lists of Underwood and Schulzs (1961) Experiment III repre 
sented the four combinations of low or high similarity of stimulus members 
and of response members in terms of common meaning. There were two high- 
high lists which differed with respect to pairings of stimulus and response 
members. Ín one list, stimulus members all from the same category were paire 
with response members also all from the same category but one different 
from that of the stimulus members. In the other list, stimulus members from 
a particular category were each paired with a response member from different 
categories. Under massed practice, increasing numbers of correct responses 
were obtained in the order high-high, high-low, low-high, and low-low with 
no difference between the two high-high lists. Under distributed practice; the 
pattern was the same except for an inversion in the form of low-high inferior 
to high-low. 

In Experiments 8 and 10 reported in the Appendix, the same CVCs were 
used to construct unmixed lists of six pairs representing the four combina- 
tions of high or low formal similarity of stimulus and of response members 
(Experiment 8) and mixed lists of four and 12 pairs with one and three 
pairs, respectively, representing each of those combinations of similarity 
(Experiment 10). These lists were acquired both under anticipation an! 
under recall formats of presentation. 

With unmixed lists under the anticipation format, trials to criterion de- 
creased successively for high-high, high-low, low-high, and low-low combina 
tions; under recall there was an inversion in the form of low-high slower 
than high-low. With mixed lists, whether the lists were of four or 12 pairs 
and whether they were learned under anticipation or recall, acquisition м8? 
faster with the high-high than with the low-low combination. However: the 
low-high combination was inferior to high-low in two of four comparison? 
and inferior to high-high in two of four comparisons. Thus, the expect 
order of decreasing trials to criterion of high-high, high-low, low-high, ай 
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low-low was not obtained consistently. Whether with unmixed or mixed lists, 
acquisition did not occur consistently faster under recall than under antici- 
pation, or the converse. 

The unmixed lists of CVCs of low-low, low-high, high-low, and high-high 
formal similarity used by Newman and Buckhout (1962) each consisted of 
seven pairs. Over 39 trials, the largest number of syllables correct was with 
the low-low list followed by the high-low, low-high, and high-high lists. While 
both similarity of stimulus members and similarity of response members were 
related inversely to number of syllables correct, similarity of responses was 
the more potent as was the case for effects of similarity of stimulus and of 
response members on number of letters correct and number of different 
responses. 

Туо of Kanarick's (1963) lists had presumably similar code lines as stim- 
ulus members and dissimilar letters as response members (high-low), or the 
converse (low-high). Another list had two-digit numbers as stimulus mem- 


bers and letters as response members. Code lines were both stimulus members 


and response members of the fourth list. These lists were considered low-low 


and high-high, respectively, to complete the four combinations. Numbers of 
COrrect responses per trial were approximately 25, <75, 127, and 2.03 for 
the high-high, low-high, high-low, and low-low combinations, respectively. 
Thus, both similarity of stimulus members and of response members were 
related inversely to correct responses рег trial with the latter variable the 
more potent. Precluding general significance for these findings, however, are 
the nonhomogeneous sets of stimulus members and of response members and 
the largely presumptive bases of the different degrees of similarity among 


members of those sets. . 
rs (1964) experiment were selected from 


The response members of Hawke e 
àmong nonsense figures which had been constructed by connecting three of 
the nine dots of a 3x3 matrix with two straight lines. Similarity among 
these nonsense forms was scaled by judgments of the "physical resemblance 


between items." Sets of figures of high and of low similarity were selected 
10 serve as stimulus members or response members of pairs whose response 
members or stimulus members were sets of adjectives of low or of high 
Semantic similarity. The resultant eight lists represented. combinations of 
Similarity of stimulus members, similarity of response members, and form- 
word or word-form sequence of stimulus and response members. All eight 
combinations were presented under prompting and confirmation formats with 
two joint presentations followed by one presentation of the stimulus members 
alone, Responding was by subjects’ pushing à switch under the response 
member considered correct. Under the confirmation format, selections con- 
tinued until selection of the correct response member. Five minutes after the 
acquisition trials, subjects recalled the response members by reproducing 


them on a sheet of paper. 
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Means of numbers of correct responses through seven test trials were 
related inversely to similarity of stimulus members and to similarity of 
response members. The interaction of these two variables was not significant 
but a significant interaction obtained for similarity of response members and 
form-word or word-form sequence. The inverse relationship held for figures 
as response members but not for words. For the subsequent reproduction of 
response members, significant Ёз were obtained for similarity of response 
members and for the interaction of this variable and sequence but not for 
similarity of stimulus members. Again, effects of similarity of response mem- 
bers held only for the figures. At present, Hawker's use of nonhomogeneous 
sets of stimulus and response members with selection of responses strain 
comparisons between the results of this experiment and those of experiments 
involving homogeneous stimuli and production of responses. Also, the prompt- 
ing and confirmation formats of presentation differ somewhat from conven- 
tional anticipation and recall formats. 


POSITIVELY CORRELATED VALUES 

Stimulus members and response members of Battig and Brackett’s (1963) 
12-pair lists of CVCs were both of high, medium, or low formal similarity- 
Following verbal-discrimination training, pairs were formed of discriminated, 
familiarized, or control members. They were presented with 50% and 100% 
ORM under recall and anticipation formats to a criterion of two successive 
perfect trials, or for 24 trials. 

Acquisition rate and similarity were related inversely for all four com 
binations of %ORM and format. The only deviation from monotonic rela- 
tionships was a slight decrease in responses correct from the list of high to 
that of medium similarity with 50% ORM under recall. Similarity did not 
interact significantly with %ORM, format of or type of prior training. The 
significant interaction of similarity, %ORM, and format was largely due 
to the above-noted unexpectedly slow learning of the medium similarity list 
with 50% ORM under recall, which probably reflects sampling error. In 
agreement with the findings of Experiments 8 and 10 reported here, аса!” 
sition under the recall format was not consistently faster than acquisition 
under the anticipation format. 

One of Schoer’s (1963) lists consisted of synonymous stimulus members 
and of synonymous response members of high familiarity. Semantic similarity 
among the stimulus members and among the response members of the other 
list were both low; familiarity was high. Thus the lists represented combina 
tions of low-low and high-high semantic similarity. Subjects at both high 


and low levels of ability, as specified by a vocabulary test, acquired the 
low-low list faster than the high-high list. 


EFFECTS OF SIMILARITY ON ACQUISITION AND BACKWARD RECALL 139 
SIMILARITY or STIMULUS MEMBERS 

Beecroft’s (1956) four eight-pair lists contained no synonymous stimulus 
members, four sets of two synonymous stimulus members, two sets of four 
Synonymous stimulus members, or one set of eight synonymous stimulus 
members, Up through the fifth trial, number of correct responses decreased 
with increasing common-meaning similarity of stimulus members; subse- 
quently, correct responses were unrelated to similarity. 

The 16 adjectives which served as stimulus members of Richardson's 
(1958) lists were of high or of low semantic similarity. They were paired 
\ 2, 4, and 8 CVCs of 4796 or 5396 Ма and low formal similarity. Thus 
the pairings were n (8, 4, or 2) stimulus members to one response member. 
The 2, 4 or 8 response members were assigned to stimulus members to 
achieve maximum similarity between stimulus members paired with the 
Sàme or paired with different response members. 
Кы responses correct оп Trial 25 were 

ulus members of high similarity and assignment of respon 
Maximum similarity between stimulus members than for the lists with stimu- 
lus members of low similarity. The smallest numbers of correct responses 
Were for the high-similarity lists with response members assigned to achieve 
maximum similarity between stimulus members paired with different re- 
Sponses, The interaction of similarity and number of responses was significant 
but not sufficient to indicate differences in rank orders for different numbers 
M. responses not reasonably attributable to chance fluctuations. Because the 
Modes of assignment of response members to stimulus members are not 
realizable with one-to-one pairings of stimulus and response members, the 
iflerences between these two conditions of similarity cannot be generalized 
to conventional РА pairings. However, for n:l pairings, Richardson's find- 
2 suggest that effects of similarity of stimulus members are in part con- 
"преп! on manner of assignment of response member 
_Sutton’s (1958) two lists had 12 adjective stimulus members of low or of 
et Similarity in terms of meaning. The response members were also adjec- 
ives. By various criteria, with or without warm up, the list with stimulus 
members of high similarity was learned faster than the list with stimulus 
members of low similarity. But the differences were not significant. 
he eight CVC stimulus members of high or low formal similarity of 
arshall and Runquist’s (1963) lists were paired with numbers from 1 to 
Ог with eight numbers from 1 to 16. Acquisition was for 16 trials with 
“Sec. or ].min, intertrial intervals. For each of the four combinations of 


n SES My: 
Wegen available as responses and intertrial intervals, acquisition was slower 
ith stimulus members of high than with those of low similarity. 

lists, stimulus members made 


п Newman and Taylor’s (1963) seven-pair 


higher for the lists with 
ses to achieve 


5. 
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up of four consonants and two vowels or of 10 consonants and the same two 
vowels were paired with single digits. Nearly four times as many trials were 
required to reach criterion with stimulus members of high than with those 
of low similarity. = 

In two experiments which are the most elaborate of those available on 
effects of similarity of stimulus members, Cohen and Musgrave (1964b) 
varied similarity of CVCs in compounds of two CVCs. The CVCs of the com- 
pounds were both of high similarity (high-high), both of low similarity 
(low-low), or one was of high similarity and the other of low similarity 
with the former in the first position (high-low) or in the second position 
(low-high). In two other combinations, the CVCs of the compounds were 
both of high similarity or one was of high and the other was of low similarity 
but each occurred with equal frequency in the first and second positions. 
The stimulus members of two additional lists of the first experiment were 
single CVCs of high or of low similarity. Single letters served as response 
members. 

The results for the compounds in both experiments were in close agree- 
ment. Rate of acquisition of responses to compounds with members in a fixed 
position was in the order high-high < high-low < low-high < low-low. 
Responses to high-high compounds with members not in a fixed position 
were acquired faster than responses to high-high compounds with members 
in a fixed position; responses to single CVCs of high similarity were acquired 
faster than responses to the latter compounds. Rate of acquisition of responses 
to compounds of CVCs of high and low similarity with members not in а 
fixed position was intermediate between the rates for responses to low-high 
and high-low compounds with members in a fixed position. Responses were 
acquired slightly faster to the single CVCs of low similarity than to low-low 
compounds. Finally, responses were acquired faster to single CVCs of low 
than of high similarity. 

Thornton’s (1958) lists of eight pairs had four stimulus members which 
had no similarity in terms of meaning either to each other or to the other 
four stimulus members. The latter consisted of two pairs whose members 
were of high similarity to each other but not to the members of the other 
pair. For normal, schizophrenic, and organic subjects, more correct anticipa- 
tions occurred to stimulus members of low similarity than to those of high 
similarity. 

Kazusa's (1961) stimulus members were pair of adjectives in Japanese 
of high or of low semantic similarity. Members of these pairs were each 
accompanied by a different nonsense-syllable response member or by the 
same nonsense-syllable response member. In each of two experiments, with 
one-to-one pairings, there were essentially no differences in trials to one 
and to five perfect trials due to similarity between stimulus members. With 
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lwo-to-one pairings, acquisition was faster for pairs with similar than for 
pairs with dissimilar stimulus members. d 

For the first of two experiments with CVCs as stimulus members, Restle 
and Trabasso (Restle, 1962) prepared two lists. In one list there was no 
duplication among the consonants of the eight stimulus members. In the 
other, four of the stimulus members had no consonants in common with 
each other or with the consonants of the other four stimulus members which 
Were two pairs, each of whose members differed only in the vowel. Each stim- 
ulus member was paired with a different digit from 1 to 8. Correct pairings 
of stimulus and response members were learned faster with the stimulus mem- 
bers of low similarity than with those of high similarity. 

The same stimulus members were used in the lists of the second experi- 
ment but two stimulus members were paired with each response member. 
The response members were digits from 1 to 4. For the control list, pairs 
of stimulus members of low similarity were each paired with a different 
response member. Members of each pair of similar stimulus members were 
Paired with the same response member to produce facilitation pairings. For 
confusion pairings, members of each pair of similar stimulus members were 
assigned different response members, either the response member for the 


other pair of similar stimulus members or one of the two response members 


lor the four dissimilar stimulus members. Acquisition was fastest with facili- 


tation pairings and slowest with confusion pairings. Thus, wth 2:1 pairings 
of stimulus and response members or, more generally, with the n:1 pairings 
of concept-formation tasks, whether similarity of stimulus members is facili- 
tative or inhibitory may be partly dependent on the manner of pairing stimu- 
lus members of high or low similarity with response members. 

From the 32 nouns scaled for various attributes, Wimer (1963) prepared 
32 lists with each word appearing as a stimulus member in six different 
lists. The same six CVCs of low meaningfulness served as response members 
of all 32 lists, Trials to a criterion of one perfect trial correlated 428 with 
Judged similarity, .202 with connotative similarity, .334 with associative 
Overlap within individuals, .405 with total associative overlap, 305 with 
Variety of associative overlap, and .434 with associative reciprocity. The 
three values which exceed .349 are significant at .05. 

ach of the three different sets of three stimulus members of Rotberg and 
9olman's (1963) lists consisted of four-letter nonsense sequences with high 
отта] Similarity among members of а particular set and low formal simi- 
arity among the different sets. The response members were four-letter words. 
embers of these sets were either presented one after the other or with other 
Pairs interspersed. These arrangements were labeled “similar and dissimilar 
earning groupings,” respectively. In three different experiments, шоке ыз 
rect responses occurred with similar than with dissimilar learning groupings. 


142 5. SIMILARITY 


With reduction in the separation among sets of similar stimulus members, 
the difference in rate of acquisition with the two groupings disappeared 
(Rotberg, 1964). “Similar and dissimilar learning groupings,” it should be 
noted, represent new and different referents for “similar” and “dissimilar” 
which are not entirely in accord with current convention. A better term 
would be high or low temporal contiguity or proximity for which there is 
precedent. The same stricture with respect to use or interpretation of “simi- 
lar” and “dissimilar” is applicable to Rotberg’s (1963) findings. 


SIMILARITY OF RESPONSE MEMBERS 

In the verbal pretraining phase of Gerjuoy’s (1953) investigation of ас 
quired distinctiveness of cues, second-, third-, and fourth-grade boys and girls 
learned different similar or dissimilar nonsense-syllable names to lights in 
different positions. The dissimilar names were learned faster than similar 
names. In the verbal pretraining phase of Foster’s (1953) experiments ОП 
acquired distinctiveness, airmen learned to respond to forms with sets of 
formally similar or dissimilar trigrams. Even at the end of many trials, 
fewer errors were made with dissimilar than with similar trigrams. Gerjuoy 
controlled for meaningfulness but Foster did not. Consequently, Foster's 
findings may reflect differences between responses of low meaningfulness 
high similarity and of high meaningfulness, low similarity. 

In two experiments using lists of 10 nonsense syllables paired with адјес" 
tives of low or high similarity in terms of common meaning, Underwoo® 
Runquist, and Schulz (1959) obtained better learning with response mem- 
bers of low similarity than with those of high similarity. Prior familiariza- 
tion with response members facilitated acquisition of response members ° 
low similarity and also of high similarity. However, the interaction of sim 
larity and familiarization was not significant. Saltz (1961) reports comparab е 
findings. 

The members of each of the six pairs of stimulus members of Hige’ 
(1963) six experimental lists were of high similarity to each other аз specifie 
by six different techniques: antonyms, coordinates in given taxonomic cal 
gories, stimuli and their high frequency primaries excluding antonym? es 
coordinates (free association), partial-response-identity (Bousfield, Whit 
marsh, & Danick, 1958), synonyms in terms of dictionary meaning from 
among pairs of words low in distances with respect to the semantic differen” 
tial, and nonsynonymous words with small semantic differential difference 
(connotation). The 12 stimulus members of the control list were по! asso" 
ciated with each other and were very different in terms of semantic differer" 
tiation. The response members for all seven sets of stimulus members wem 


alternative sets of 12 CVCs which were pronounceable, dissimilar, with 
median M, of 64%. 
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| Fach of 72 subjects learned one of the experimental lists and the control 
list in counterbalanced order. The lists with high similarity between pairs 
Specified by synonymity and by free association primaries were learned sig- 
nificantly less rapidly than the control list and, although the difference was 
only significant at .10, similarity specified by the antonym relationship also 
slowed acquisition relative to the control list. Rates of acquisition of the lists 
with similarity between pairs specified by the other three techniques did not 
differ significantly or markedly from rate of acquisition of the control list. 
Thus, the relationship between similarity and acquisition rate was in part 


contingent on the manner of specification of similarity. Indeed, in the case 
semantic similarity need not be 


list interference of stimulus 
ssociations could 


of synonyms, antonyms, and free association, 
introduced as an explanatory variable since intra 
members with response members due to direct interstimulus a 


easily account for the slower learning of these lists. 
Rotberg and Woolman (1963) and Rotberg (1964) inverted the lists in 


which similar stimulus members had been presented one after the other or 
with other stimulus members interspersed to realize similar and dissimilar 
groupings of response members. No differences obtained. But, as noted 
Previously, high or low temporal contiguity are less ambiguous labels than 


Similar or dissimilar. 


OTHER INCOMPLETE ORTHOGONAL DESIGNS 

In the first of Underwood's (1951) experiments о 
and response members in PA learning, similarity o 
Tesponse members, and between stimulus and response members were con- 
founded, Arbitrarily, this experiment is described here rather than under 


Similarity between stimulus and response members. Adjectives were paired 
to obtain unmixed lists of high and of low Similarity in terms of common 


Meaning. Across three intertrial intervals of 4, 30, and 120 sec., 50% more 
trials were required to reach criterion with the lists of high similarity than 


тз the lists of low similarity. 
Wo subsequent experiments by Un 


1 Р Нар 
Plete orthogonal combinations of simi 
ers, Again, they are most conveniently treated as other incomplete orthogonal 


designs. The lists of pairs of CVCs of the first experiment (Underwood, 
1953a) represented five combinations of formal similarity of stimulus and 
response members: low-low, medium-low, high-low, low-medium, and low- 
igh. These were combined with intertrial intervals of 4, 30, and 60 sec. 
Trials to criterion were inversely related to stimulus similarity but were not 
related to response similarity. While overt errors per trial were directly 


rel. 
ated to response similarity they were not те › sti 
€ stimulus and response members of the paired adjectives of the second 


n similarity of stimulus 
{ stimulus members, of 


derwood involved more but still incom- 
larity of stimulus and response mem- 
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experiment (Underwood, 1953b) represented six combinations of high or 
low similarity in terms of meaning: low-zero, medium-zero, high-zero, zero- 
low, zero-medium, and zero-high. Faster learning occurred with stimulus 
members of low or high similarity than with those of medium similarity ; 
errors were not related to similarity of stimulus members. While trials to 
criterion were not related to similarity of response members, overt errors 
increased with greater similarity of response members. The incomplete 
orthogonal designs of these experiments preclude conclusions regarding the 
interaction of similarity of stimulus and response members or over-all assess- 
ment of relative potency of the two variables. 

For lists in which adjectives of low common meaning (semantic simi- 
larity) were paired with adjective response members of low or high semantic 
similarity, Morikawa (1959a) obtained better learning with response mem- 
bers of low similarity. With stimulus members of low and high similarity 
and response members of low similarity, acquisition was faster with stimulus 
members of low similarity. Comparable results were obtained with lists of 
nonsense syllables representing pairs of low common-element or phonetic 
similarity of stimulus and response members, low similarity of stimulus 
members and high similarity of response members, and high similarity of 
stimulus members and low similarity of response members. In terms of com- 
mon meaning and in terms of common elements, similarity of stimulus mem- 
bers had a more pronounced effect than similarity of response members. 
Similarity of response members, in terms of common elements, did not have 
a significant effect. 

Using a matching test which minimized response learning and maximized 
associative learning, Horowitz (1962) found faster learning with CCCs of 
low similarity paired with English words than with CCCs of high similarity 
paired with the same words. This was also the case with CCCs as response 
members and words as stimulus members; but similarity of stimulus тет” 
bers did not have a greater effect than similarity of response members: 


SIMILARITY BETWEEN STIMULUS AND REsPONSE MEMBERS 

Umemoto (1958) constructed lists representing several degrees of simi- 
larity between stimulus and response members. In one list, the same items 
appeared as stimulus and response members; this is the condition of тах! 
mum similarity between stimulus and response members. In another list, 
half of the stimulus and response members were the same to specify аЛ 
intermediate degree of similarity. In a third list, the stimulus members were 
all different than the response members. In two other lists, stimulus ап 
response members were different, but in one stimulus members were similar 
to response members while in the other stimulus and response members 
were dissimilar. In general, the greater the similarity between stimulus ап 
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response members, the poorer the recall. 

In Umemoto and Hilgard's (1961) first experiment, the three degrees of 
formal similarity of stimulus members to. response members were related to 
increasing errors in the order high, low, and medium similarity during the 
stage from 096 to 5096 learning and in the order low, medium, high simi- 
larity during the 50% to 10066 stage and over the entire course of learning. 
Thus, the early advantage with stimulus and response members of high 
similarity, which was due to fewer different syllables to learn, became a dis- 
advantage in the later association-discrimination stage. 

Japanese adjectives were the stimulus members and response members of 
the eight pairs of three unmixed lists of Umemoto's (1962) first experiment. 
Members of pairs were of high, medium, or low similarity of meaning. Simi- 
larity and familiarity of stimulus members of the lists were high as were 
Similarity and familiarity of response members. Trials to criterion and overt 
errors were both inversely related to similarity of meaning of stimulus mem- 
bers and response members and hence presumably to strength of associations 
between stimulus members and response members. In a second experiment 
With pairs of English adjectives. however, lists of high, medium, or low 
Similarity of meaning of stimulus and response members of associative 
Strength required, respectively, 14.9, 24.5, and 18.8 trials to criterion. Thus 
the relationship was an inverted-V rather than inverse. . 

The first of Newman’s (1964) three lists consisted of six pairs of CVCs 
With the stimulus member of one pair the response member of another pair. 
Stimulus members and response members of the second list were constituted 
of the same nine consonants; those of the third list were constituted of dif- 
ferent sets of nine consonants. Thus, stimulus and response members of the 
three lists were identical, similar, and dissimilar. During 21 learning trials, 
the respective means of correct responses for these three lists were 15.6, 27.0, 
and 56.0, and the means for correct backward recall of stimulus жен. 
Were .67, 1.00, and 2.08. Both rate of acquisition and amount of backwar 
recall were related inversely to similarity between stimulus and response 
members. 


INATION 
s of Goss, Nodine, Gregory, Taub, 


d IB represented the 16 combina- 
of stimulus and response 


Sunny AND MEANINGFULNESS IN COMB 
The unmixed lists of four pairs of СУС 
and Kennedy’s (1962) Experiments IA an 


tions of hi imilari igh or low Ma 
igh or low similarity and high or 3 
members, Disregarding similarity, Ma of stimulus members had less influence 


Оп acquisition rate than Ma of response members. Disregazding wei Ge 

Inverse relationship between acquisition rate and similarity of stimu eue 

ts was slightly stronger than that for similarity of — € aie 
ог five of the eight combinations of %ORM and stimulus ап Р 
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members of high or low Ma, decreasing trials to criterion were obtained for 
the four combinations of similarity of stimulus and response members in the 
order high-high, high-low, low-high, and low-low. For two other combina- 
tions of %ORM and Ma, the order was high-high, low-high, high-low, and 
low-low. The remaining order was low-high, high-high, high-low, low-low; 
low-high was displaced two steps to the left. 

While similarity of stimulus members and of response members were more 
potent than M, of stimulus members and of response members, respectively, 
only two of the interactions involving these factors were significant. One was 
the interaction of similarity of stimulus members, M, of stimulus members, 
and M, of response members which includes the significant interaction of 
similarity and M, of stimulus members. With stimulus members of low simi- 
larity, the direct relationship between acquisition rate and M, of stimulus 
members was stronger with response members of low M, than with response 
members of high Ma. With stimulus members of high similarity, faster learn- 
ing occurred with stimulus members of high M, than with stimulus members 
of low М. when combined with response members of high M,. But, when 
combined with response members of low Ma, acquisition with stimulus mem- 
bers of high Ma was slower than acquisition with stimulus members of low 
Ma. The latter finding is inconsistent with most other results; it is probably 
due to chance factors. These relationships of similarity and M, of stimulus 
and response members to acquisition rate were essentially the same for 
acquisition with 25% and with 100% ORM. 

In a subsequent experiment, stimulus members which were of low simi- 
larity, high M, or of high similarity, low M, were combined with response 
members representing the four combinations of high or low similarity and 
Ma. For the same combinations of similarity and M, of stimulus and response 
members, similarity and M, apparently did not interact. Unfortunately, the 
combinations used did not permit a further test of the significant interactions 
of Experiments ТА and IB. 

These experiments were for acquisition under the anticipation format under 
individual administration. They were later extended by experiments with the 
same unmixed lists but with acquisition by recall under group administra- 
tion. (Experiments 2 and 3 in Appendix). Again, the evidence regarding 
interactions of M, and similarity of stimulus and response members was 
largely negative. As previously, the most common rank order of acquisition 
rates for similarity of stimulus and response members for each combination of 
95 ORM and M, of stimulus and response members was high-high < high-low 
« low-high « low-low. 

Levitt and Goss (1961) constructed four unmixed lists of pairs of CVCs 
representing combinations of stimulus members of low or high M, and high 
or low similarity with response members of intermediate M, and similarity. 
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These lists were then reversed. Similarity of stimulus members and of re- 
sponse members were both inversely related to number of correct responses; 
but similarity did not interact with Ma. 

Levitt (1959) used partly mixed lists in which stimulus members of low 
similarity and high М, (easy) or of high similarity and low M, (hard) were 
paired with response members representing the four combinations of low 
or high similarity and high or low M,. For both hard and easy stimulus mem- 
bers, disregarding similarity of response members, number correct was 
directly related to M, of response members. Also described in the Appendix 
are two experiments (Experiments 5 and 6) with partly mixed lists with 
acquisition by recall under group administration. The lists of Experiment 
5 were those which Levitt had employed. The results were consistent with 
findings for unmixed lists and, in general, with Levitt’s findings. 

Each of the 16 pairs of Nodine’s (1963) mixed list represented one of the 
16 combinations of high or low similarity and high or low M, of stimulus 
and response members. Acquisition of this mixed list was for 21 trials with 
anticipation and four trials with recall under each of the 16 combinations 
of %-, 1., 2., and 4-sec. durations of stimulus members alone and Y5., 1-, 2-, 
and 4.sec. durations of the stimulus and response members together. A соећ- 
cient of concordance of .83 was obtained among rank orders of responses 
recalled correctly for each of the 16 combinations of similarity and vi of 
Stimulus and response members across the combinations of durations. Thus, 
effects of similarity and M, of stimulus and дерше members кы Se 
tially invariant with respect to duration of stimulus egen а echte e 
Stimulus and response members together. The effects of simi pe e? ps 
Stimulus and response members were generally — bo | eg et 
scribed in Experiments 1, 2, 3. 5, and 6 in the Aue ie ie it +“ == 
Nodine, Gregory, Taub, and Kennedy (1962). However, ee e? 4 
Sponse members was more potent than similarity of stimu ~ ee? ers ап 
а number of interactions among similarity and Ma of stimulus an Зе маң 
members, including the interaction of all four variables, were ш Е 
The rank order of the correct responses for the 16 combinations of simi n у 
and M, of stimulus and response members. disregarding wers been е 
68 with the rank order of trials to criterion for par E we? inations 
of attributes obtained by Goss, Nodine. Gregory, Se? , se? Së Zut, 

Cooper (1964) administered Nodine's list by m o g erem e 
tration, The rank orders of acquisition rates he di i din the Cooper 
Similarity and M, of stimulus and ee obtained i р 
andi i riments correlated ` | 

ial by лү was an experiment in which e ap qv 
of high or low similarity were paired with stimulus members of low or 


high М.. The difference between respons 
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was greater with stimulus members of low M, than with stimulus members of 
high M,. The difference between these differences was significant at .05. 
However, nonorthogonality of similarity of M, of stimulus and response mem- 
bers precludes conclusions regarding interactions of similarity and Ma. 

Young (1961) constructed lists representing three degrees of similarity 
between stimulus and response members with CVCs of 20% or 90% Glaze 
М,. For both trials and overt errors per trial to criterion, similarity between 
stimulus and response members was inversely related to acquisition rate, 
while М, was directly related to rate. With pairs of 90% Ma, the relation- 
ship of similarity to trials to learn had linear or slight positive acceleration 
as was the case for overt errors; with pairs of 20% M,, the relationship was 
negatively accelerated for trials and essentially flat for overt errors. Thus, 
there was an apparent interaction of similarity between stimulus and 
response members with M, of stimulus and response members. But this sug- 
gested interaction is of limited significance since similarity was between 
stimulus and response members rather than of stimulus members, of response 
members, or of both, and M, of stimulus and of response members were con- 
founded. 

At present, for the particular procedures for specifying meaningfulness, 
formal similarity of stimulus and response members, and the levels of mean- 
ingfulness and similarity employed, there is no convincing evidence of inter- 
actions of similarity and meaningfulness of stimulus members, of response 
members, or of both. This holds for both unmixed and partly mixed lists. 
Since meaningfulness of stimulus and of response members were confounded 
in Young’s lists, his findings are, at best, suggestive of a possible interaction. 

Evidence provided by these and by subsequent studies must, of course, be 
evaluated within the constraint that any interactions or lack of interactions 
may be special cases of effects of several factors. One such factor is the 
particular scalings of meaningfulness used to specify levels of meaningful- 
ness. Noble’s т’ values, and possibly his a’ values, seemingly differentiate 
among trigrams at both extremes of meaningfulness to a greater degree than 
do Archer’s values (Noble, 1961).* The apparent wider range of the former 
values may lead to interactions not demonstrable with extremes of Archer 
values. The number and values of levels of meaningfulness, whatever the 
scaling used to specify those values, may also influence the mode of com- 
bination of meaningfulness with similarity as might the particular manner of 
defining similarity and the number of values of levels of similarity. Whether 
meaningfulness and similarity are combined in unmixed, partly mixed, oF 
mixed lists may be a further factor. 


4 Both Archer (1961) and Saltz and Ager (1962) advance criticisms of various aspects 
of Noble’s scaling which, if valid, might vitiate this apparent advantage of Noble’s 
values. Noble (1962) regards these criticisms as largely invalid or irrelevant. 


EFFECTS OF SIMILARITY ON ACQUISITION AND BACKWARD RECALL 149 


Backwarp RECALL or STIMULUS MEMBERS 

In post-acquisition presentation on the memory drum, Feldman and Under- 
wood (1957) found backward recall of stimulus members to be an inverse 
function of similarity of stimulus members. But backward recall was not 
related to similarity of response members. 

Subsequent to the thirty-ninth acquisition trial of Newman and Buckhout’s 
(1962) experiment, stimulus members were recalled to response members 
presented on the memory drum for 2.5 sec. with 2.5 sec. to write the stimulus 
members. Stimulus members were also recalled to response members рге- 
sented on cards with unlimited time for recall. For the measures of number 
of correct syllables, letters, and different responses from the list without 
reference to position, stimulus recall was related inversely to similarity of 
Stimulus and of response members. Order of increasing numbers of stimulus 
members recalled was not consistently high-high, high-low, low-high, and 
low-low although best recall was always with the latter combination. 

Morikawa (1959a) describes backward recall with unmixed lists represent- 
ing high-low, low-high, and low-low combinations of phonetic or common- 
elements similarity and of semantic similarity. With the lists in which 
Phonetic similarity was varied, following attainment of a criterion of one 
Perfect trial, increasing numbers of stimulus members were recalled for 
low-low, low-high, and high-low combinations. A direct relationship obtained 
between stimulus members recalled and similarity of stimulus members for 
response members of low similarity; an inverse relationship obtained between 
stimulus recall and similarity of response members for stimulus members of 
low similarity. Following achievement of criteria of 3/6 correct responses 
and three successive perfect trials, recall was better for the high-low combina- 
tion than for the other two which were about equal. | А 

With the lists in which semantic similarity was varied, following attain- 
ment of criteria of one and three successive perfect trials, differences in 
Stimulus recall among the three combinations were neither marked nor con- 
sistent, Following attainment of a criterion of 5/9 correct responses, recall 
9f stimulus members increased in the order low-high, high-low, and low-low. 

hus, only for this criterion was there any suggestion of significant effects 
9f semantic similarity on recall of stimulus members. . 
, In Experiment 8 of the Appendix, backward recall of stimulus members 
5 reported for the four combinations of high and low common-element simi- 
arity of stimulus and response members. Neither in an analysis vi variance 
nor in an analysis of covariance involving adjustment for trials to criterion 
did either variable have significant effects on backward recall. In the analysis 
9f covariance the interaction of the two variables with format of presentation 
Was significant at .05. The principal basis of this effect was greater superior- 
ity of backward recall for the high-low combination relative to the other 
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three combinations following acquisition under recall than under anticipa- 
tion. The pattern of relationships among the four means under the former 
format, however, was not readily interpretable. 


Nonverbal Stimuli 

Gibson's (1942) experiment was apparently the first on acquisition of 
correct nonsense-syllable responses of a PA task as a function of (intra-list) 
similarity of nonverbal (nonsense forms) stimuli. The list with stimulus 
members of low similarity was learned to a criterion of one perfect trial in 
about half the number of trials required for lists with stimulus members 
of high similarity. Moreover, responses to the same form were uniformly 
acquired more rapidly with the list with stimulus members of low similarity 
than with the lists with stimulus members of high similarity. 

Murdock (1958, Exp. II) specified similarity among the four members 
of sets of light patterns in terms of identical elements and redundancy. Pat- 
terns of high, medium, and low similarity were associated with increasingly 
better learning of four CVCs of high Мь, low similarity. 

The 12 pairs of Rothkopf's (1958) lists consisted of single aural, Morse 
signals as stimuli and their letter or number equivalents as responses. In 
Experiments II and III, the stimuli of one list were similar; those of another 
list were relatively dissimilar. When presented so that similar or relatively 
dissimilar stimuli were grouped, there was no difference in the rate of acqui- 
sition of the two lists in Experiment II and a slight, but not significant 
superiority of the latter list during the first two days in Experiment III. 

Sets of three nonsense forms each were the stimuli to which the preschool 
children of Dietze's (1955) experiment responded with three similar or 
three dissimilar names. Subsequently (Dietze, 1959), both sequence and 
similarity of responses were varied. In both experiments more discrimination 
errors and more generalization errors occurred with similar than with dis- 
similar responses. 

With line drawings of Indian children's faces as stimuli, the kindergarten 
children of Norcross’s (1958) experiment had verbal pretraining with similar 
or with dissimilar CVCs as responses. During both learning and relearning, 
more correct responses were made with dissimilar than with similar CVCs. 

Reese (1960) used two pairs of similar trigrams and two pairs of dis- 
similar trigrams as responses to lights of different hues. One of the pairs of 
similar trigrams led to slower learning than either of the pairs of dissimilar 
trigrams; but the other pair of similar trigrams was learned at the same 
rate as the latter pairs. 

In Murdock’s (1960) fifth experiment, the four adjective responses to dif- 
ferent patterns of lights were of high or of low similarity in terms of asso- 
ciation with each other. The responses of low similarity were learned faster, 
but not significantly faster, than those of high similarity. 
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Be nine solid black circles which served as stimulus members for Mc- 
Guire s (1961) lists differed in .07-cm. and .14-cm. steps. Across other condi- 
tions, more correct anticipations occurred with the circles separated by 
-14-cm. steps than with those separated by .07-cm. steps. 

Restle (1962) describes the results of an experiment by Bower and Levine 
with an apparently mixed list whose stimulus members were sets of three 
Korean characters each with 0, 1, 2, or 3 elements in common. Total number 
of errors in anticipating English nouns to these stimuli varied inversely with 
number of common elements. 

Two sets of eight color caps, one step or five steps apart in hue, served as 
the sets of similar and dissimilar stimulus members of an experiment by 
Smith, Jones, and Thomas (1963). The CVC response members of low simi- 
larity and M, less than 50% were always available. In addition to similarity, 
the variables were number of stimuli per responses (1, 2, or 4) and whether the 
members of pairs or tetrads of stimulus members assigned to a response 
were adjacent to each other or separated. The response measure was 
R—W/n—1 with R = right, W = wrong, and п = the number of response 
categories, specifically 2, 4, or 8. 

With one-to-one pairings of stimulus memb 
mean of scores for performance with dissimila: 
than twice that for performance with similar stimulus members. For two 
and four stimuli per response both for assignment to adjacent and to non- 
adjacent stimuli, performance was better with dissimilar than with similar 
stimulus members. 

hich served as stimulus 


Members of the sets of similar nonsense forms У 
members of Gagné’s (1950) paired associates were presented one after the 


other or separated. Learning was better under the former sequence of pres- 
entation than under the latter. Were presentation of units with similar stim- 


ulus members one after the other considered a condition producing greater 
than presentation of those members 


uisition rate and similarity was direct. 


ers and response members, the 
r stimulus members was more 


Similarity among stimulus members 


Separately, the relationship between acq 
As mentioned previously, specification of similarity in terms of temporal 
Proximity is a new criterion not in accord with current convention. 

d eight-pair lists. Within each list, four 


Von Restorff (1933) constructe four 
Pairs consisted of all syllables, figures, numbers, letters, or colors. The stimuli 
of each of the other four pairs represented a different one of the remaining 

de up of six pairs which consisted 


four types. Also constructed were lists ma o 
of all syllables, figures, or numbers, and two other pairs each of which was 
comprised of stimuli from a different one of the remaining two types. These 


lists might be viewed as made up of both verbal and nonverbal stimuli with 


the four to six pairs made up of one type of stimulus as of high similarity 
and the other four to two pairs as of low similarity. The percentages of 


COrrect responses with pairs made up of different types of stimuli were con- 
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siderably higher than percentages with pairs made up of the same type of 
stimuli. 


Summary 

With verbal stimuli in general, but with less consistency than for mean- 
ingfulness, both similarity of stimuli and similarity of responses, whether 
specified by common elements or by common meaning, are inversely related 
to acquisition rate. Furthermore, although data are limited and exceptions 
have occurred, similarity of stimuli is apparently more potent than similarity 
of responses. These relationships seemingly hold for unmixed, partly mixed, 
and mixed lists presented under both anticipation and recall formats and 
across variations in several other variables such as 96 0RM. 

Effects of similarity of stimulus members and of response members on 
backward recall have been investigated in a few experiments. But the findings 
are too inconsistent to warrant even tentative generalizations regarding effects 
of similarity. 

With nonverbal stimuli of varying similarity, the relationship to acquisi- 


tion rate is also inverse. Apparently similarity of nonverbal stimuli and of 
verbal responses have not been varied orthogonally. 


СНАРТЕК 6 


Familiarization 


Familiarization is a convenient and now conventional label for several 
different experiences with stimuli usually but not necessarily before their 
pairing as stimulus members or response members of the criterion РА list. 
Preliminary specifications of familiarization, satiation, acquired-distinctive- 
ness training, and induction of meaning and meaningfulness were outlined 
in Chapter 4. These are elaborated for familiarization and satiation in this 
chapter and for acquired-distinctiveness training and induction of meaning 
and meaningfulness in the next. 

Considered first are the general techniques for producing familiarization 
and satiation experiences and variations within those techniques. Familiari- 
zation and satiation experiences can be placed in the broader framework of 
paradigms for experiments on transfer. Such placement is discussed briefly. 
Data on effects of familiarization on PA learning are then described and 


summarized. 


TECHNIQUES 


Techniques of familiarization can be viewed as experiences which serve 
primarily to increase the integration of recognition responses to stimuli. 
Familiarization of stimuli has been carried out prior to pairing those stimuli 
with other stimuli to serve as stimulus members or response members of 
PA lists. However, familiarization and satiation of stimuli could alternate 
with their presentation as members of PA units. 

Strengthening of recognition responses can be approached directly by 
eliciting such responses to stimuli. Elicitation of recognition responses, of 
course, may not always strengthen the association between them and the 
eliciting stimuli. Regardless of effects on strength, such elicitation is one 
general technique. Stimuli have been presented in prior learning tasks other 
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than РА tasks. Also, responses other than recognition responses to stimuli 
have been strengthened. These two techniques of familiarization presumably 
involve incidental strengthening of recognition responses. 

With some exceptions (e.g., Sheffield, 1946, рр. 57-72), development and 
use of all three general techniques and variants thereof appears to have been 
more a matter of hunch and convenience than of explicit theoretical rationale. 
And, at present, no information is apparently available on relative effects 
on subsequent learning phenomena of various of these general techniques 
and variations thereof. 


Recognition Responses 

Strengthening of recognition responses to verbal stimuli has involved pres- 
entation of each stimulus one or more times for subjects to write the recogni- 
tion response to the stimulus one or more times (e.g., Experiments 3 and 6 
in the Appendix) or for subjects to say the stimulus to themselves or out 
loud (e.g., Gannon & Noble, 1961; Goss, Nodine, Gregory, Taub, & Kennedy, 
1962). The latter variant, as noted in Chapter 4, is the same as the satiation 
procedure employed by Lambert and collaborators (Kanungo & Lambert, 
1963; Kanungo, Lambert, & Mauer, 1962; Lambert & Jakobovits, 1960) and 
others (Yelen & Schulz, 1963). Another, possibly simpler procedure is for 
subjects to look at stimuli for a certain period of time (Cieutat, 1960a) ; this 
procedure has also been regarded as satiation (Smith & Raygor, 1956). 
Schulz and Martin's (1964) subjects spelled the stimuli with no overt articu- 
lation; the stimuli were recalled after every 10 trials. 

DeBold's (1964) “frequency plus differentiation training" involved sub- 
jects’ pronouncing aloud each member of pairs of stimuli and then rating 
them for pronunciability. 

Comparable variations for nonverbal stimuli would be one or more pres- 
entations of each stimulus or presentation of each stimulus for a certain 
period of time. Degree of familiarization might also be varied along steps 
such as subjects’ simply looking at the stimulus, subjects’ looking at the 
stimulus and making recognition responses, and subjects’ looking at, making 
recognition responses to, and attempting to search out and name discriminable 
features of each stimulus (Goss & Greenfeld, 1958). 

Underwood and Schulz (1960a, p. 103) presented successive syllables 
at a 2-sec. rate for subjects to spell out loud. Blocks of such trials alternated 
with test trials in which subjects filled in the letter omitted from each 
syllable. On test trials with nonverbal stimuli, subjects would presumably 
draw in or describe the missing part(s) of each figure. Similar but slightly 
different procedures have been employed by В. L. Weiss (1958), Underwood, 


Runquist, and Schulz (1959), Underwood and Schulz (1960a, pp. 114-115), 
and Saltz (1961). 
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Morikawa (1959b) familiarized stimuli by using first letters of two-letter 
Words as stimuli and second letters as responses of a PA task. The variation 
used by Besch (1961) was presentation of the first two letters of some of 
Haagen's (1949) adjectives as stimuli for anticipations of entire words. 


Prior Learning Tasks 

Epstein, Rock, and Zuckerman (1960, p. 6) had subjects learn 12 short 
lists, each of which consisted of a nonsense syllable and four numbers. The 
Syllables were later paired to form lists of pairs of familiarized stimuli. 

The procedure used by Battig, Williams, and Williams (1962) involved 
discriminating the correct from the incorrect member of each pair of non- 
sense syllables of a verbal discrimination task. Both members of some pairs 
became the stimulus or response members of pairs for PA learning. Mem- 
bers of other pairs were separated and paired with syllables wbich subjects 
had not seen previously. 

Battig (1964, p. 10) has also familiarized stimuli by presenting them in 
lists and requiring recall of the letters of those stimuli either in any order 


ог in the exact order in which they had appeared. 


Responses Other than Recognition Responses 
The procedure which Sheffield (1946) considered familiarization involved 
"seeing a printed word or syllable in exactly the same form as it was to 


be shown later in paired-associates learning, vocalizing the word as soon as 


it was shown, and then finding the word as quickly as possible in a list of 
three-letter words and syllables. When the word was found it was marked 
and vocalized again" (p. 59). Each subject marked all words of a list in 
the same one of 10 different ways. Sheffield's symbolic training was essen- 
tially the same except that each word was marked in a different way. These 
Procedures, as noted subsequently, are, perhaps, better regarded as acquired- 
equivalence and acquired-distinctiveness training. However, recognition re- 
Sponses were made and may have been strengthened. 

Battig's (1964) technique of selection of a stimulus from among several 
arranged in a matrix is more elaborate than the verbal discrimination tech- 
nique. One variation of the former technique (p. 6) involved presenting each 
stimulus to be familiarized in a 3X3 matrix in which four of the other 
stimuli differed from the stimulus to be familiarized by only one letter, two 
other stimuli differed by two letters, and the remaining two differed by 
Positions of two of the correct letters. Each of the stimuli to be familiarized 
was placed in four different cells to generate four matrices. Subjects’ choices 
of the stimulus to be familiarized was by saying a number which designated 
the location of that stimulus in the matrix. Acquisition of correct choices 
was by a noncorrection procedure to a criterion of one perfect trial or for 
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a maximum of 10 trials. Various aspects of the technique can be and have 
been varied. Presumably saying the number is preceded by covert vocaliza- 
tion of the recognition response to the stimulus selected. 


FAMILIARIZATION AND TRANSFER 
The simplest paradigms of transfer of training with PA tasks comprise 
but two tasks, each acquired in a different session. The first task can be 
represented as 


with the stimuli in the first column as stimulus members and those in the 
second column as response members. The first subscript indicates the pair; 
the second subscript whether the stimulus is a stimulus member (1) or 
response member (2). The second task may be the same but is usually one 
in which one of four changes has occurred:(a) stimulus members are different 


as indicated by accents; (b) response members are different 


I S^; ) 
S21 ECH 


(c) both stimulus and response members are different 
Su 572 
Sa Sa 


and (d) response members are reversed 


( Su S22 
Ser Siz | 

In both the first task and the second task, stimuli are presented as pairs 
under instructions to learn to anticipate or recall the response member 
paired with each stimulus member. Recognition responses to stimulus mem- 
bers, response members, or both may change. But such changes are not 
usually observed and recorded. While responses learned in the first task 
might occur as mediating responses in the second task, particularly when 
response members or both stimulus and response members are changed, the 
relatively short time intervals for anticipation or recall usually employed 
make such chaining difficult. 


In contrast to these paradigms, the first and most common of the general 
techniques of familiarization described earlier focused on stimuli alone 
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rather than paired. Furthermore, the emphasis has been the strengthening of 
recognition responses, not formation and strengthening of associations between 
stimulus members and recognition responses to response members. Successive 
occurrences of the same recognition response, however, might occasion 
strengthening of a closed chain of such responses to a stimulus (Kanungo 
& Lambert, 1963; Kanungo, Lambert, & Mauer, 1962). Also, associations 
may develop among familiarized stimuli. But, in terms of experimenters’ 
intentions, the occurrence of either type of association is artifactual. 

The other two general techniques of familiarization, with that of Battig 
and collaborators (Ваша, Williams, & Williams, 1962) a possible exception, 
have involved responses to stimuli other than recognition responses. Cor- 
rectly or incorrectly, such responses have not been considered as responses 
of a first PA task. Instead, it is apparently assumed they do not carry over 
into the second task (Epstein, Rock, & Zuckerman, 1960) or that they appear 
in the second task as noninterfering mediating responses (Sheffield, 1946). 

When placed within the broader framework of transfer of training, the 
problem arises of control for possible effects on second-task learning of any 
nonspecific factors activated and strengthened during first-task learning. 
Familiarization of irrelevant stimuli has been one approach. Alternatively, 


subjects might learn partly mixed or mixed lists in which some stimulus 


members, response members, or both, had been familiarized and others 


had not. 


EFFECTS OF FAMILIARIZATION 


Whatever the general technique of familiarization and particular variation 


thereof employed, the possible designs are complete or incomplete orthog- 
onal with unmixed, partly mixed, or mixed lists. Familiarization may be 
the only variable; familiarization may be combined with meaningfulness, 


similarity, or other classes of variables. Findings obtained with complete 


orthogonal designs are examined before those obtained with various incom- 


plete orthogonal designs. Within each design, results for unmixed lists are 
examined first; these results are considered the criteria against which those 
for partly mixed and mixed lists are compared. 

Familiarization of response members, it is assumed, increases those cor- 
relates of meaningfulness of response members, such as availability and 
integration of recognition responses, which are the postulated actual bases 
of the direct relationships between acquisition rate and meaningfulness of 
response members. Satiation presumably decreases availability and integra- 
tion or leads to formation of associations between successive occurrences of 


recognition responses. Familiarization an 
bers are presumed to influence subsequent PA learning through changes in 


d also satiation of stimulus mem- 
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the same postulated bases of the direct relationship between acquisition rate 
and meaningfulness of stimulus members. Specifically, greater familiarization 
of stimulus and response members of low meaningfulness is expected to 
influence acquisition of PA units and lists in manners increasingly similar 
to effects of stimulus and of response members of high meaningfulness. 
Within the orientation of Lambert and collaborators, greater amounts of 
satiation are expected to have effects increasingly similar to those obtained 
with stimulus and response members of low meaningfulness. Familiarization 
and satiation interpretations apparently generate opposing predictions. 

The simplest complete orthogonal design for testing presumed effects of 
familiarization or satiation involves pairs or lists representing combinations 
of stimulus and response members which have been (familiarized, satiated) 
or have not been (unfamiliarized, unsatiated) familiarized or subjected to 
satiation experiences. The predicted rank order of these combinations in 
terms of increasing acquisition rate, corresponding to the low-low, high-low, 
low-high, and high-high order for combinations of high or low meaningful- 
ness of stimulus and response members, is unfamiliarized-unfamiliarized, 
familiarized-unfamiliarized, unfamiliarized-familiarized, and  familiarized- 
familiarized. For those experiences conceived as satiation with inhibitory 
consequences, the order is satiated-satiated, unsatiated-satiated, satiated- 
unsatiated, and unsatiated-unsatiated. 

As mentioned above, with unmixed lists and with some partly mixed lists, 
regardless of the particular design, familiarization or satiation with irrele- 
vant stimuli may be necessary to control for presumed facilitative or inhibi- 
tory effects of changes in nonspecific sources. Also, the familiarization or 
satiation technique should be the same for relevant and irrelevant stimuli. 


Complete Orthogonal Designs 

In experiments with complete orthogonal designs reported thus far, stimu- 
lus members and response members of low meaningfulness either were or 
were not familiarized; thus the designs are limited to 22. In Morikawa's 
(1959b) Experiment II, the same eight subjects learned different nine-pair 
lists. For trials to successive criteria, the order was unfamiliarized-unfamiliar- 
ized < familiarized-unfamiliarized < unfamiliarized-familiarized = famil- 
iarized-familiarized. Forward recall after reaching a criterion of one perfect 
trial was poorest for the unfamiliarized-unfamiliarized combination and about 
equal for the other three combinations; backward recall increased in the 
order unfamiliarized-unfamiliarized, unfamiliarized-familiarized, familiarized- 
unfamiliarized, and familiarized-familiarized. Less regular orders were ob- 
tained for forward and for backward recall after criteria of six of nine and 
three successive perfect trials. In a further experiment, using somewhat dif- 
ferent methods, these findings were confirmed. 
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Gannon and Noble (1961) presented lists of 15 dissyllables of low Noble 
М, for 20 familiarization trials. These dissyllables were then used to form 
five-pair lists in which both stimulus and response members, stimulus mem- 
bers, response members, or neither stimulus nor response members had been 
familiarized. Four groups of 24 subjects each had 17 trials of PA learning 
with these lists. А control group of 24 subjects who had not had irrelevant 
familiarization also learned the list. Acquisition rates were in the order 
unfamiliarized-familiarized < unfamiliarized-unfamiliarized < familiarized- 
unfamiliarized < familiarized-familiarized with the rate for the control group 
the same as that for the former two combinations. 

With minor changes in the familiarization procedure, and omission of 
Gannon and Noble's control group, Hakes (1961a) replicated their experi- 
ment. Increasing totals of correct responses were obtained with unfamiliar- 
familiarized, familiarized-unfamiliarized, 
and familiarized-familiarized combinations. As for Gannon and Noble, effects 
of familiarization of response members were not significant. However, effects 
of familiarization of stimulus members were just short of .05. The rank of 
the unfamiliarized-familiarized combination, particularly in Gannon and 
is not consistent with the expectation that a list of 
e acquired less rapidly than a list 


ized-unfamiliarized, unfamiliarized- 


Noble's experiment, 
unfamiliarized-familiarized pairs would b 
of familiarized-familiarized pairs but more rapidly than lists of familiar- 
ized-unfamiliarized and unfamiliarized-unfamiliarized pairs. Аз noted below, 
however, these findings may be limited to the particular acquisition procedure 
of 2 sec. for subjects to pronounce stimulus members out loud and then to 


anticipate response members. 

In Besch’s (1961) last three experime у 
Biven to different groups which then learned lists representing the combina- 
lions of unfamiliarized-unfamiliarized, familiarized-unfamiliarized, unfamil- 
iarized-familiarized and familiarized-familiarized. None of the experiments 
yielded significant differences among the four combinations. 

Cieutat (19602) used two mixed lists of four pairs of Noble's dissyllables 
of low M, with one pair representing each of the unfamiliarized-unfamiliar- 
ized, familiarized-unfamiliarized, unfamiliarized-familiarized, and familiar- 
ized-familiarized combinations. Familiarization was 60 sec. for subjects to 
examine the dissyllables. Means of correct responses per trial over 20 trials 
were 2.16, 2.35, 2.46, and 2.65 for pairs representing the combinations 
unfamiliarized-familiarized, familiarized-unfamiliarized, unfamiliarized-unfa- 
miliarized, and familiarized-familiarized, respectively. Neither familiarization 
of stimulus members nor familiarization of response members had a signifi- 


cant effect, but their interaction was significant in the form of familiarization 


of response members being facilitative with familiarized stimulus members 


but inhibitory with unfamiliarized stimulus members. 


nts, six familiarization trials were 
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The results of the Morikawa, Gannon and Noble, Hakes, and Cieutat experi- 
ments agree to the extent that the familiarized-familiarized combination 
always yielded the most rapid acquisition. But the unfamiliarized-unfamiliar- 
ized and unfamiliarized-familiarized combinations have been at each of the 
other three ranks at least once, and the familiarized-unfamiliarized combina- 
tion has been both second and third. Thus, no conclusion about the relative 
potency of familiarization of stimulus members and of familiarization of 
response members is possible. Besch's findings, unless dismissed on grounds 
that six familiarization trials are too few, suggest that familiarization, whether 
of stimulus members or of response members, may have little or no effects 
on acquisition. 


Noted briefly among experiments involving combinations of both similarity 
and meaningfulness was Experiment 6 in the Appendix. Familiarization was 
an additional variable. Each pair of four-pair lists represented different sub- 
sets of the 16 possible combinations of stimulus and response members of 
high or low similarity and high or low М,. There were 12 trials for familiari- 
zation of both stimulus and response members, of stimulus members, of 
response members, or of neither with appropriate irrelevant familiarization 
controls. Regardless of lists, familiarization had no significant effects on 
number of correct responses through 12 acquisition trials. In fact, familiari- 
zation occasioned slight but not significant inhibition. 


The first phase of Battig's (1964, pp. 5-8) experiment involved familiariza- 
tion of 12 Turkish words or 12 nonsense dissyllables by the technique of 
selecting a word from several arranged in a matrix. These words were then 
paired with each other or with unfamiliarized words of the same type to 
realize parallel 12-pair lists in which each of the combinations of familiar- 
ized and unfamiliarized stimulus and response members was represented by 
three pairs. These pairs were presented in constant or varied serial order. 
with pairs representing each familiarization combination occurring one after 
the other (grouped) or with other pairs interspersed (ungrouped). Loci of 
overt pronunciation of stimulus and response members were also varied. 
These three variables proved ineffectual and hence are ignored. 


With Turkish words, the means of errors per pair were 4.58 for familiar- 
ized-familiarized pairs, 5.50 for unfamiliarized-familiarized pairs, 6.88 for 
familiarized-unfamiliarized pairs, and 6.94 for unfamiliarized-unfamiliarized 
pairs. For dissyllables, the corresponding means were 4.74, 6.01, 7.13, and 
7.31. Thus, confirming the results of a previous experiment by Battig and 
а collaborator (1964, p. 5), familiarization of stimulus members and famil- 


larization of response members facilitated acquisition with the latter the 
more potent variable. 
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Incomplete Orthogonal Designs 

One type of incomplete orthogonal design involves elimination of the 
unfamiliarized-unfamiliarized or of the familiarized-familiarized combina- 
tion from the four combinations of stimulus and response members which 
were or were not familiarized. Another type is a diagonal design involving 
the unfamiliarized-unfamiliarized and familiarized-familiarized combinations. 
Only stimulus members or only response members might have been familiar- 
ized and then paired with, respectively, unfamiliarized response members or 
unfamiliarized stimulus members. These might also be combined in a design 
in which familiarized or unfamiliarized stimulus members are paired with 
unfamiliarized response members, and unfamiliarized stimulus members are 
paired with familiarized or unfamiliarized response members. 


FAMILIARIZED-FAMILIARIZED OR ÜNFAMILIARIZED- 
UNFAMILIARIZED COMBINATION OMITTED 

In Underwood and Schulz’s (1960a) third experiment on PA learning, 
their Experiment 4 (рр. 119-126), the familiarized-familiarized combination 
was omitted from a 2X2 orthogonal design. Acquisition was faster with lists 
of unfamiliarized-familiarized pairs than with lists of unfamiliarized-unfa- 
miliarized pairs. Pairs whose stimulus members had been familiarized in PA 
learning with forms were learned no faster than unfamiliarized-unfamil- 
larized pairs; and pairs whose stimulus members had been familiarized in 
PA learning with nouns were learned less rapidly than unfamiliarized-unfamil- 
iarized pairs. Thus, familiarization of response members was facilitative but, 
contingent on prior familiarization with nouns or forms, familiarization of 
stimulus members either had no effect or was inhibitory. 

The results of Hakes’s (19612) second experiment, which are noted below, 
set the problem of his final experiment: does familiarization of stimulus 
members influence acquisition only when stimulus and response members of 
pairs are of the same type, for example, both dissyllables? The three com- 
binations were familiarized stimulus members (20 trials) and unfamiliarized 
Tesponse members, unfamiliarized-familiarized, and unfamiliarized-unfamiliar- 
ized. Differences in acquisition rate through 17 trials with these combinations 
Were not significant. Familiarization of stimulus members may have been 
slightly inhibitory; there was no evidence of facilitation due to familiariza- 
tion of response members. The finding for familiarization of Minime mem- 
bers are opposite those obtained by Gannon and Noble and in Hakes's (1961b) 
own earlier experiment. But the results of all three are consistent with respect 
to ineffectiveness of familiarization of response members. | 

In Kanungo and Lambert’s (1963) first experiment, stimulus members or 
response members of lists of 10 pairs of words of high counted frequency, 
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high M, had been subjected previously to the satiation experience of repeat- 
ing those members “aloud continuously for 15 sec. at a rate of 3-4 repeti- 
tions per sec.” Both retest control and different word (irrelevant stimulus) 
satiation conditions served as the unfamiliarized-unfamiliarized or unsatiated- 
unsatiated control. The familiarized-familiarized or satiated-satiated com- 
bination was absent. Means of trials to three consecutive errorless trials 
adjusted for differences in learning a practice list were 15.06 for response 
satiation, 14.66 for stimulus satiation, 9.85 for different word satiation, and 
11.18 for retest control. The differences between the former pair of means 
and the latter pair of means were significant at .05 or less. While response 
satiation slowed learning slightly more than stimulus satiation, the difference 
was not significant. 

Explanation of the decremental effects of satiation as due entirely to de- 
creased meaning of satiated members was rejected on grounds of a presumed 
implication of significantly less rapid acquisition after response satiation 
than after stimulus satiation. Contrary to this implication, the difference was 
not significant. Then proposed was a two-process explanation: decreased 
meaning and increased strength of the association between the recognition 
response and itself. In terms of these processes, the decremental consequence 
of satiation of response members was attributed entirely to decreased mean- 
ing; the decremental consequence of satiation of stimulus meaning was attrib- 
uted to decreased meaning and increased intra-recognition-response asso- 
ciations. 

The increased intra-recognition-response associations were placed within 
conventional transfer paradigms. Satiation experiences with stimulus mem- 
bers, response members, and with irrelevant stimuli were each viewed as an 
Si, Bus pairing in which 5,1 is one occurrence of stimuli produced by the 
recognition response to the ith stimulus and 5, is a continued or "second" 
occurrence of that stimulus and recognition response thereto. When the 
satiated stimulus occurs as a stimulus member, the proffered representation 
is би би». The paradigm for the two successive tasks, therefore is Sir 912, 
Зи 9/2. On the basis of interference of the repeated recognition response 
with the recognition response to the paired response member which is to be 
anticipated or recalled, negative transfer was predicted. 

When the satiated stimulus occurs as a response member, the proffered 
representation is S,’; Sis to form a 5,1 Si», Si’; 512 paradigm. Positive or по 
transfer would be predicted on the basis of degree of similarity between Зи 
and S,’; and hence generalization of the response to Si» to 51. When an 
irrelevant stimulus is replaced by two new stimuli as members of a PA 
unit, the paradigm is Si; $2, S,^; $, with marked dissimilarity between 
511 and S,’; and also between S;» and Si Therefore, no transfer effects 


due to specific associations would be predicted. 
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Predictions from this analysis were tested in a second experiment for which 
both stimulus members and response members were low frequency, low Ma 
nouns. Presumably, satiation would not lower the meanings of these stimuli 
while increasing intra-recognition-response associations. Predicted was nega- 
tive transfer to PA learning from stimulus satiation and positive transfer 
from response satiation. Means of trials to three consecutive errorless trials 
adjusted for rate of learning a practice list were 10.61, 15.91, and 11.56 for 
response satiation, stimulus satiation, and different word satiation, respec- 
tively. The corresponding means for errors were 16.33, 24.42, and 19.00. 
The F for trials was significant; the F for errors was not. The difference 
between the conditions of stimulus заНаНоп and different word satiation was 
significant at less than .05 in agreement with the prediction of negative trans- 
fer effects of stimulus satiation. The mean of trials to criterion for response 
satiation was not significantly lower than the mean for different word satia- 
tion. As the authors note, this failure to obtain the predicted positive transfer 
may be due to dissimilarity between satiated stimuli and stimulus members 
of the PA lists. 

Sheffield’s (1946) lists were partly mixed. The baselines for assessment of 
effects of familiarization of stimulus or response members were “within- 
subjects” differences between acquisition with pairs whose stimulus and 
response members represented combinations of meaningfulness of high-high 
and high-low or of high-high and low-high. The members of these pairs of 
4 зо that effects of familiarization were 
reflected in “within-subjects” differences between the high-high and high-low 
pairs or between the high-high and low-high pairs. Familiarization of the 
stimulus members of low-high pairs for 10 trials had an inhibitory effect 
which 20 trials did not entirely overcome. Familiarization of response mem- 
bers of high-low pairs was facilitative, but 20 trials were no more effective 
than 10. 

The inhibitory effect of familiarization of stimulus members may have 
been the consequence of the particular procedure for familiarization. The 
same response was conditioned to all 10 stimulus members. Subsequently 
that common response may have increased similarity among stimulus mem- 
bers to retard acquisition of different response members to those stimulus 
members. That the inhibition was greater with 10 than with 20 familiariza- 
tion trials may reflect increasing positive transfer from nonspecific sources. 
Also, pronunciation of stimulus members may have become faster to lengthen 
the effective anticipation interval. For familiarization of response members, 


these factors, relative to greater response integration and response avail. 
ability, would have been negligible. | | | 
incomplete results of an experiment in which 


Noble (1963) describes the i 
Subjects spelled CVCs of low M, for 0, 1, 2, 4, 8, 16, 32, ог 64. exposures. 


low meaningfulness were familiarize 
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These trigrams were then the stimulus members of а list whose response 
members had not been familiarized or the response members of a list whose 
stimulus members had not been familiarized. Familiarization of response 
members led to better performances through 50 learning trials than familiari- 
zation of stimulus members which, in turn, led to faster acquisition than 
occurred with pairs whose stimulus and response members were both 
unfamiliarized. 


UNFAMILIARIZED-UNFAMILIARIZED VS. FAMILIARIZED- FAMILIARIZED 

The eight different lists of Goss, Nodine, Gregory, Taub, and Kennedy's 
(1962) second experiment represented combinations of stimulus and response 
members of high and low similarity and high and low M, acquired under 
25% or 100% ORM. Both stimulus and response members or neither stimu- 
lus nor response members were familiarized for four or 12 trials. There was 
an irrelevant stimulus control for effects of nonspecific factors. Across all 
combinations of the other variables, the difference between unfamiliarized- 
unfamiliarized and familiarized-familiarized lists was not significant. Nor 
did familiarization enter into interactions in patterns suggestive of signifi- 
cant effects. In a subsequent study with a somewhat different familiarization 
procedure, two lists representing the easiest and the hardest combinations 
of similarity and M, of stimulus and response members were acquired under 
25% and 100% ORM; again familiarization of both stimulus and response 
members was not facilitative. 


In the first of Epstein, Rock, and Zuckerman's (1960) experiments, sub- 
jects had, for practical purposes, one familiarization trial with each of 12 
CVCs of 80% Glaze Ma. These trigrams were then used to form a list of six 
pairs with familiarized stimulus and familiarized response members. The 
control was a list of six unfamiliarized-unfamiliarized pairs. Following two 
learning trials in which each pair was presented for 5 sec., there was a 1-тіп. 
wait and then a recall trial. More responses were recalled with the familiar- 
ized-familiarized list than with the unfamiliarized-unfamiliarized list. 

In the fourth of the Epstein, Rock, and Zuckerman experiments, the pro- 
cedure of the first experiment was modified for group administration. The 
results of this experiment, combined with findings of their second and third 
experiments, were interpreted as indicating that familiarization of both 
stimulus and response members was facilitative. 

In contrast to these findings of facilitative effects of familiarization of 
stimulus and response members, Besch (1961), in her first experiment, found 
that six familiarization trials with both stimulus and response members pro- 
duced significant inhibition relative to unfamiliarized-unfamiliarized controls. 

The experimental list of Ваше, Williams, and Williams’ (1962) second 
experiment contained several subsets of familiarized-familiarized pairs, each 


EFFECTS ОЕ FAMILIARIZATION 165 


with different familiarization histories; familiarization involved verbal.dis- 
crimination learning to two errorless trials or 24 trials. Comparisons of 
acquisition of these subsets were “within subjects.” Comparisons of acquisi- 
tion of these subsets with acquisition of a control list of unfamiliarized- 
unfamiliarized pairs were “between subjects." The means of correct responses 
for pairs representing the three major subsets of discriminated and familiar- 
ized stimulus and response members were, for one subset, slightly but not 
significantly larger than the mean for the list of unfamiliarized-unfamiliarized 
pairs. Means of correct responses for the other two subsets were lower than 
the mean for the list of unfamiliarized-unfamiliarized pairs. With one error 


term, these differences were not significant; with another error term, the 
Thus, familiarization of stimulus and 


differences were significant at .05. 
litative and, under some conditions, 


response members was certainly not faci 
may have been inhibitory. 
Familiarization was a “within-s 
Williams? first experiment. The 
stimulus and response members we 
pairs whose stimulus and response т 


trol pairs whose stimulus and response mem 
Means of correct responses for the familiarized and discriminated pairs and 


for the control pairs were 9.72 and 9.88, respectively. The mean for the 
familiarized pairs was 7.67. Thus, familiarization and discrimination made 
no difference and familiarization may have been inhibitory. 

Replication and extension of this experiment by Battig and Brackett (1963) 
were discussed previously in connection with positively correlated similarity 
of stimulus and of response members. The variables in addition to similarity 
and familiarization were %ORM and presentation under both recall and 
anticipation formats. The over-all F for discriminated, familiarized, and 
control pairs was significant at less than .025. Correct responses decreased 
in the order discriminated, control, and familiarized pairs for which the only 
significant difference was between discriminated and familiarized pairs. 

The interaction of familiarization with format of presentation approached 
significance at .10. The pattern responsible was the discriminated > control > 
familiarized order under the anticipation format but not under the recall for- 
mat. Battig, Williams, and Williams had employed the anticipation format so 
their findings were confirmed. The interaction of familiarization, format, and 
%ORM was significant for the before-errors measures: more errors occurred 
with familiarized than with discriminated and control pairs with the antici- 
pation-100% ORM and the recall-50% ORM combinations; familiarization 
produced no differences with the anticipation-50% ORM and recall-100% 
ORM combinations. The form of the interaction suggests attributing it to 


chance fluctuations. 


subjects” variable in Battig, Williams, and 
12-pair lists contained four pairs whose 
re familiarized and discriminated, four 
embers were familiarized, and four con- 
bers had not been familiarized. 
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The results of Spear, Ekstrand, and Underwood's (1964) third experiment 
provide some clarification of the nonsignificant or slight facilitative effects 
Battig and collaborators obtained with discrimination training, and of the 
apparent inhibitory effects they obtained with familiarization training. In 
that experiment, 12 pairs of three- and four-letter words were presented for 
verbal discrimination to a criterion of two perfect trials. The control condi- 
tion was the same verbal discrimination task with irrelevant stimuli. For the 
subsequent РА task, members of these pairs were either kept together (appro- 
priate pairings) or each was paired with a member of another pair (reversed 
or inappropriate pairings). These pairings correspond to those which Ваша 
and collaborators called discrimination training and familiarization training, 
respectively. Within both appropriate and inappropriate pairings half of the 
correct members of pairs during verbal discrimination served as stimulus 
members and half served as response members, or all correct members served 
as stimulus members or as response members. 

Means of total correct responses during 10 trials of PA learning did not 
differ among the three arrangements within appropriate pairings or among 
the three arrangements within inappropriate pairings. The mean of 87.2 for 
the arrangements within appropriate pairings combined was significantly 
larger than the mean of 72.0 for the control condition which, in turn, was 
significantly larger than the mean of 59.6 for the arrangements within inap- 
propriate pairings combined. 

Spear, Ekstrand, and Underwood interpreted these results as evidence of 
the strengthening of bidirectional association between members of pairs pre- 
sented for verbal discrimination. Contiguity and a requirement for subjects 
to "learn something" were apparently sufficient conditions. With appropriate 
pairings such strengthening should be and was facilitative for PA learning; 
with inappropriate pairings such strengthening should be and was inhibitory. 
Battig and collaborators had assumed that neither discrimination training 
nor familiarization training involved formation of associations between mem- 
bers of pairs. The assumption seems incorrect. 

Spear, Ekstrand, and Underwood suggest that Ваше and collaborators’ use 
of CVCs of relatively low meaningfulness (34-37% Archer M,), instead of 
more meaningful words, might have resulted in associations between mem- 
bers of pairs which were, at most, of low strength. When paired for PA 
learning in the manner of discrimination training, no or only slight facili- 
tation would, therefore, be expected. Indeed, the facilitation which was ob- 
tained might have been due to integration of recognition responses rather 
than to slight initial strength of associations between stimulus and response 
members. When paired for PA learning in the manner of familiarization 
training only slight inhibitory effects would then also be expected. The 
inhibition observed, however, was apparently greater than any facilitation 


EFFECTS OF FAMILIARIZATION 167 


produced by discrimination training. No reason for this asymmetry of effects 
is immediately evident. 

These findings suggest that verbal discrimination is not a satisfactory 
technique for familiarization in that any integration of recognition responses 
may also involve formation of bidirectional associations between members 
of pairs. The technique of familiarization by selection of a stimulus from 
matrices of stimuli which Battig (1964) employed subsequently seems less 
likely to result in associations of effective strength between the familiarized 
stimulus and other stimuli of the matrix. Any facilitative effects of such 
familiarization, therefore, would be more likely to reflect changes in recogni- 
tion responses to stimuli alone rather than effects of such changes plus the 
formation of new associations. Whether or not formation of new associations 
is minimized can be determined by experiments in which Spear, Ekstrand, 
and Underwood's design is extended to larger numbers of stimuli. 

Goss, Nodine, Gregory, Taub, and Kennedy's (1962) Experiment IV was 
also with four-pair lists representing the easiest and the hardest combinations 
of similarity and M, of stimulus and response members. The lists were 
acquired under 25% ORM and 100% ORM. Two of the response members 
had been familiarized for 12 or 60 trials and two of the response members 
had not been familiarized. Even for such presumably more sensitive “within- 
subjects” comparisons, familiarization had no apparent effect. 

As described in Experiment 3 in the Appendix, two of the four response 
members of four-pair lists had been presented for 60 familiarization trials; 
the other two response members had not been familiarized. These lists repre- 
sented the 16 combinations of stimulus and response members of low or high 
similarity and of low or high M,. They were learned by recall under group 
administration for 48 trials under 25% or 100% ORM. Familiarization had 
по significant over-all effect, and there were no patterns suggestive of signifi- 
cant interactions with one or more of the other variables. 

In Besch, Thompson, and Wetzel’s (1962) third experiment, stimuli of 
List B were familiarized for one set of four groups; another set of four 
groups had familiarization experiences with irrelevant stimuli beginning 
with the same letters. Familiarized or unfamiliarized stimuli occurred as 
both stimulus and response members in D-C pairs and also as response mem- 
bers of A-C and А,-С pairs. With the D-C pairs, more correct responses 
occurred with unfamiliarized than with familiarized stimulus and response 
members, With the A-C and A-C pairs combined, familiarization of response 
members resulted in slightly more correct responses. The D-C comparisons 
involving familiarized and unfamiliarized stimuli could be regarded as famil- 
iarized-familiarized versus unfamiliarized-unfamiliarized. The A-C and Ay-C 
comparisons could be regarded as familiarized-familiarized and familiarized- 
unfamiliarized on an assumption of familiarization of A during first-list 
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acquisition. Strictly, the design for this comparison is variations in 
familiarization of response members. Because of differences in manner of 
familiarization and extent of transfer from firstlist acquisition, the two 
familiarized-familiarized combinations cannot be pooled and the unfamiliar- 
ized-unfamiliarized combinations cannot be compared with the two combina- 
tions for the А,-С and A-C pairs regarded as familiarized-unfamiliarized. 

Rock and Heimer (1959) report that “names were first pre-exposed by 
presenting them individually for three trials in random order. Subsequent 
learning of pairs formed from these names proved to be no better than of 
other name pairs” (p. 8). Whether this comparison of acquisition with 
apparently familiarized-familiarized pairs and with apparently unfamiliar- 
ized-unfamiliarized pairs was “within subjects” or “between subjects” is not 
stated explicitly. 

Compared in Battig’s (1964, рр. 10-14) experiment were effects of famil- 
iarization by recall in any order or in exact order and by a variation on 
the technique of selection of a stimulus from among those in a matrix. Four- 
teen stimuli which had been familiarized by means of each of these tech- 
niques were paired to form seven familiarized-familiarized pairs; three 
unfamiliarized-unfamiliarized pairs were added. For each of the three tech- 
niques of familiarization, whether expressed in terms of correct reproductions 
of both trigrams of the pairs or of individual trigrams, familiarized-familiar- 
ized pairs were acquired more rapidly than unfamiliarized-unfamiliarized 
pairs. Acquisition was most rapid following familiarization by recall in 
exact order and least rapid following familiarization by recall in any order. 
The magnitudes of differences between familiarized and unfamiliarized pairs 
were in the same order. 


FAMILIARIZATION OF STIMULUS MEMBERS 

In Schulz and Tucker’s two experiments, familiarized stimulus members 
were paired with unfamiliarized response members. The first experiment 
(1962a) involved 2 sec. to anticipate responses to stimulus members famil- 
iarized for 0, 20, or 60 trials. Half of the subjects of each familiarization 
condition learned with instructions to say stimulus members overtly before 
anticipation; half learned under instructions which did not require overt 
pronunciation. 

Under instructions for overt pronunciation, number of correct responses 
was a negatively accelerated function of amount of familiarization. Under 
instructions which did not require overt pronunciation, the fastest learning 
was by subjects with no prior familiarization with amount of familiarization 
inversely related to number of correct responses. 

Overt anticipation, Schulz and Tucker hypothesized, reduced the interval 
for anticipation and, therefore, decreased performance. This reduction was 
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only partially overcome by 60 familiarization trials which, because of increas- 
ing speeds of evocation and completion of pronouncing the stimulus mem- 
bers, would have lengthened the interval for anticipation. Following overt 
pronunciation of stimulus members during 20 or 60 familiarization trials, 
PA learning with no overt pronunciation of stimulus members may have 
involved conflict between overt and covert pronunciation which was a direct 
function of amount of familiarization. On the assumption that such conflict 
would be inhibitory, acquisition rate and amount of familiarization should 
be related inversely. 

Schulz and Tuckers (1962b) test of their explanation of the preceding 
findings involved lengthening the anticipation interval to 4 sec. which, along 
with omission of the 20-trial condition, was the only important difference 
between the two experiments. The longer interval, they hypothesized, would 
provide sufficient opportunity for overt pronunciation of stimulus members 
and anticipation of response members; consequently differences due to famil- 
iarization and to instructions should be reduced or eliminated. Such was the 
case: familiarization had no effects and the difference between instructions 
which did and did not require overt pronunciation was reduced, although 
learning under instructions for overt pronunciation was slightly inferior 


to learning without such instructions. 
Tucker (1962) replicated the condi 


Tucker experiments. Added was the recor [шаны › 
nunciations of stimulus members during the 20 or 60 familiarization trials 


and, for the overt pronunciation condition, during the 15 trials of PA learn- 
ing. Contrary to the original results, neither familiarization nor overtness 
of pronunciation influenced rate of acquisition of correct responses. Nor 
were these variables related to latency and duration of pronunciation of the 
stimulus members. Noting that the majority of the subjects had already 
participated in one or more verbal learning experiments, Tucker analyzed 
the protocols of only those subjects who had not previously participated in 
such experiments. The results for each of the naive subjects exhibited the 
expected direct relationship between number of familiarization trials and 
speeds of evocation and completion of pronunciation of the stimulus mem- 
bers. But too few naive subjects were available to warrant statistical analyses. 

Overt or covert pronunciation of stimulus members may influence acquisi- 
tion at least with anticipation intervals of up to A ses; However, even dis- 
regarding Tucker's ambiguous results, the evidence is not entirely consistent. 
For acquisition with and without overt pronunciation of dissyllabic stimulus 
members during 2-sec. anticipation intervals, but with numbers rather than 
Hakes (1961b) reports overlapping curves. 
Its suggest that Gannon and Noble’s 
atory findings of a significant 


tions of the first of the Schulz and 
ding of latency and duration of pro- 


adjectives as response members, 
Nonetheless, Schulz and Tucker’s resu 1 
(1961) original and Hakes's (1961a) replic 
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facilitative effect of familiarization of stimulus members may be of limited 
generality: specifically, such facilitation may be demonstrable only with 
overt pronunciation of stimulus members and anticipation intervals of up 
to 4 sec. The findings of the Gannon and Noble, Hakes, and Schulz and 
Tucker studies together provide indirect support for the notion that the 
direct relationship between acquisition rate and meaningfulness of stimulus 
members is due in part to faster evocation and completion of all or some 
components of recognition responses, with consequent longer effective antici- 
pation intervals. 

Children of kindergarten age were the subjects of Staats, Staats, and 
Schutz's (1962) experiment. "Discrimination pretraining" or familiariza- 
tions of four words or of the 12 letters contained in those words was by 
subjects pointing to “the one that doesn't belong" in triads of two instances 
of one word or letter and one instance of another word or letter. The words 
then served as stimulus members for which the experimenter saying the 
word was the response member. During 10 trials of PA learning, children 
whose familiarization experiences had been with words made more correct 
responses than those whose familiarization experiences had been with the 
letters. Children who had not had familiarization experiences made the 
smallest number of correct responses. While suggesting facilitation due to 
familiarization, these differences were of doubtful significance statistically. 
The importance of the experiment, therefore, is largely in the use of chil- 
dren as subjects rather than adults. That Staats, Staats, and Schutz's term 
"familiarization" has a different meaning than familiarization as used here 
should be noted. 

The stimulus members of C. J. Martin's (1963) 12-pair lists were nine 
words of high М» and three dissyllables of low М». Single letters served as 
response members. After two trials, the dissyllables were retained through 
trials to a criterion of one perfect trial (C), they were retained but the 
responses to them were reversed (E-1), or they were replaced by new dissyl- 
lables of low М, (E-2). Only subjects who had not made a correct response 
to these stimuli were continued through the remaining trials. 

The medians of the number of trials to the first correct recall under each 
of these conditions were 13 for C, 17 for E-1, and 23 for E-2. The differences 
among these values by the Mann-Whitney U-test were significant at .05 or 
less. The more rapid acquisition under the C than under the E-l condition 
was interpreted as support for an incremental conception of the formation 
of associations. Were a prediction made only in terms of relationships 
between the dissyllables and recall of the response members, the re-pairing of 
the E-1 condition would have been expected to occasion slower acquisition 
under this than under the E-2 condition. The opposite trend obtained. To 
account for this, Martin postulated the development of differentiation among 
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the dissyllables during the first two trials. The differentiation presumably 
in part offset the inhibitory consequences of re-pairing. Alternatively, or 
perhaps in different words, the experiences with the dissyllables during those 
trials can be viewed as leading to greater integration of recognition responses 
to the dissyllables. Thus restated, Martin's results are some evidence of 
facilitation produced by familiarization of stimulus members. 


FAMILIARIZATION ОЕ RESPONSE MEMBERS 

In contrast to Gannon and Noble’s (1961) and Hakes's (1961a, 1961b) 
findings, facilitative effects of familiarization of response members were 
obtained in three other experiments with unmixed lists. The pairs learned 
in Underwood, Runquist, and Schulz’s (1959) two experiments had response 
members of low or high similarity in terms of common meaning. These 
response members had or had not been familiarized previously by a pro- 
cedure which consisted of five learning trials with the response members in 
different orders with each trial followed by a recall test. In the first experi- 
ment, familiarization of response members of low similarity was facilitative 
only during the first five trials of PA learning. Familiarization of response 
members of high similarity was facilitative both for response members of 
low and for response members of high similarity throughout the 15 trials. 
In neither experiment, however, was the interaction of similarity of response 


members and familiarization significant. 

Saltz (1961) used a familiarization procedure resembling that of Under- 
wood, Runquist, and Schulz. During PA learning, however, Saltz made all 
relevant responses available on а card on the top of the memory drum. With 
both similar and dissimilar response members, the lists with familiarized 
response members were learned faster than those with unfamiliarized response 
members, In addition, Saltz found that, both for response members of low 
similarity and response members of high similarity, familiarization reduced 
oscillation from correct to incorrect responses. Because response members 
were available, Saltz interprets his findings as favoring an interpretation of 
familiarization as increasing response differentiation rather than as increas- 
Ing response availability. 

The conclusion advance 
Of response members over and ab 
availability has been questioned b 


suggest that Saltz's anticipation interva : 
jects to use the cards on which the response members appeared as means of 


selecting and giving the responses. Thus, the responses may not have been 
equally available. Ignoring response similarity, Runquist and English repli- 
cated Saltz’s arrangement (paced) and added one in which subjects could 
select and give responses at their own pace (unpaced). Acquisition of a 10- 


iitation due to differentiation 
ove facilitation attributable [о response 
y Runquist and English (1964). They 
1 might have been too short for sub- 
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pair list under paced or unpaced arrangements was preceded by five familiar- 
ization experiences with the response members of the pairs (relevant) or 
with another set of response members (irrelevant). 

During the first eight trials under the unpaced arrangement the curve for 
relevant familiarization was above that for irrelevant familiarization. Since 
effects of familiarization should be most evident during the early trials, this 
difference constitutes some corroboration of Saltz’s findings. Surprisingly, 
under the unpaced arrangement, the curve for irrelevant familiarization was 
consistently above that for relevant familiarization. A possible explanation 
is that subjects under the latter condition took longer to respond and hence 
were able to respond better. 

As both Schulz and Lovelace (1964) and Runquist and English have 
observed, the Schulz and Lovelace finding of an inverse relationship between 
latency of selection and meaningfulness of stimuli complicates interpretations 
of results of experiments in which response availability was presumably 
equalized by presentation of all of the response members for subjects to 
respond by selection. Unless latency of selection is equated among stimuli 
which differ in meaningfulness or in extent of familiarization, responses 
cannot be considered equally available. Schulz (personal communication) 
has used response members of equal latencies of selection but his results are 
not in final form. 

On the assumption of no similarity between the sets of stimulus members 
of Crawford and Vanderplas’ (1959) first and criterion tasks, the B-C first 
task might be viewed as familiarizing subjects with the response members 
of the A-C criterion task. There were two groups which had such first-task 
experience, С-1 and C-4, for whose criterion task performance the controls 
were, respectively, С-З and Co C-1 learned less rapidly than C-3, but CA 
learned more rapidly than C-6. Thus, the first difference suggested that famil- 
iarization was inhibitory and the second that familiarization was facilitative; 
but neither difference was significant. 

Blanchard (1962) familiarized CVCs by the technique of Underwood and 
Schulz's (1960a) first experiment for 0, 10, 20, or 40 trials. With adjectives 
of low similarity as stimulus members and the CVCs as response members. 
number of correct responses was a negatively accelerated function of famil- 
iarization. Performance of a group administered 40 familiarization trials on 
irrelevant CVCs was between that of the 0 and 10 familiarization groups 
One reason for the more pronounced effect of familiarization in this experi- 
ment may be Blanchard's use of a list with adjectives as stimulus members 
and CVCs as response members in contrast to the CVC stimulus and response 
members of Underwood and Schulz's list. 

Hypothesizing that Gannon and Noble's (1961) failure to obtain facilita- 
tion from familiarization of response members may have been due to inter- 
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ference from the irrelevant response members of the familiarization experi- 
ence, Horowitz and Larsen (1963) compared transfer from familiarization 
of response members to associative matching and to PA learning. Greater 
interference and hence less transfer was anticipated for PA learning than for 
associative matching. The four conditions were familiarization with the 
Japanese words later used as response members of a РА list, familiarization 
with Japanese words different than those which were the response members 
of the PA list, familiarization with Russian words in the Roman alphabet, 
and a no familiarization control. 

For correct responses across all five trials of associative matching or of 
PA learning, no differences in transfer effects occurred which were attrib- 
utable to familiarization with relevant Japanese words, familiarization with 
irrelevant Japanese words, or familiarization with irrelevant Russian words. 
Nor did these conditions differ significantly from the no familiarization 
control. However, for both associative matching and РА learning, the inter- 
actions of conditions and trials were significant. Associative matching was 
better during the first three trials following familiarization with relevant 
or with irrelevant Japanese words than following familiarization with Rus- 
sian words or with no familiarization. Familiarization with relevant Japanese 
words led to the fastest PA learning during the first three trials; familiariza- 
tion with irrelevant Japanese words led to the slowest learning. The results 
Were not those predicted in that any facilitative effects of familiarization of 
response members were with РА learning rather than with associative match- 


ing. And familiarization had only a slight effect. x m E 
The response words of the lists constructed by Kanungo, Lambert, an 


Mauer (1962) for their first experiments were of high counted Seque 
high M,; the CVC stimulus members were of low Ma Prior to eee ои 
lists, subjects of the experimental group had satiation experiences vit the 
response members; subjects of the control group had satiation experiences 
With irrelevant words. Both in terms of trials and errors, satiation slowed 
acquisition of the PA lists although only the difference for errors was 
M oem re described earlier in 


Findings of W. Epstein's (1963) experiment we с 
terms ot M of similus and of response members. As mentioned there, 


familiarization was by learning to recall response members. a? Шс: 
tions of high and low Ма of stimulus and response members, amiliarization 
occasioned fewer trials to mastery of correct anticipations and fewer 
to availability of response members. Familiarization and Ms ER їп 
Ще form of a smaller difference т trials to mastery of familiarize response 
members, But the two variables did not interact in this manner for trials 


to availability of response members. 


Noted earlier were the comparisons involving the A-C and A,-C pairs of 
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Besch, Thompson, and Wetzel's (1962) List B, which were considered famil- 
iarized-familiarized and familiarized-unfamiliarized. Familiarization of re- 
sponses was slightly facilitative. 


FAMILIARIZATION OF STIMULUS MEMBERS VARIED, 
FAMILIARIZATION OF RESPONSE MEMBERS VARIED 

R. L. Weiss's (1958) design included 10 of the 16 combinations of stimu- 
lus and response members of high or low М. which were or were not 
familiarized. Because these variables were not orthogonal, effects of familiar- 
ization of stimulus members and of familiarization of response members were 
analyzed separately. Acquisition with familiarized stimulus members for 
combinations of high-high, low-high, and low-low M, was compared with 
acquisition with unfamiliarized stimulus members for the same M, combina- 
tions. Means of trials to criterion adjusted for practice performance were 
lower with familiarized stimulus members than with unfamiliarized stimulus 
members for the high-high and low-high M, combinations but not for the 
low-low combination. The over-all F for familiarization was not significant. 
However, familiarization of stimulus members did produce greater over-all 
backward recall of stimulus members. 

Acquisition with familiarized response members for high-high, high-low, 
and low-low M, combinations was compared with acquisition with unfamiliar- 
ized response members for the same combinations of Ma. For all three Ma 
combinations, means of trials to criterion adjusted for practice performance 
were lower with familiarized response members than with unfamiliarized 
response members. However, as expected, the difference for the high-high 
combination was the smallest of the three and was not significant. Familiari- 
zation of response members did not influence backward recall. Thus, famil- 
iarization of stimulus members did not facilitate acquisition but did increase 
backward recall of stimulus members; familiarization of response members 
facilitated acquisition but had no effect on backward recall. 

In Underwood and Schulz's (1960a) first experiment, each pair of eight- 
pair unmixed lists consisted of stimulus members with which subjects had 
had 1, 10, 20, or 40 familiarization trials paired with unfamiliarized response 
members, or the converse. Less than 40 familiarization trials with response 
members apparently had no effect, but 40 trials were slightly facilitative. 
More correct responses were made with familiarized response members than 
with familiarized stimulus members. While less than 40 familiarization trials 
with stimulus members had no effect, 40 trials produced some inhibition 
which was tentatively attributed to loss of differentiation between stimulus 
and response members. 

The loss-of-differentiation hypothesis was tested by comparing the differ- 
ence between rates of acquisition of lists of syllable-syllable and of syllable- 
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paralog pairs whose stimulus members had been familiarized with the dif- 
ference between the same lists without familiarization of stimulus members 
(pp. 110-113). This design might be regarded as one which combines type 
of response members—syllables or paralogs—which were not familiarized 
with stimulus members which were and were not familiarized. Loss-of-differ- 
entiation would be indicated by interaction of type of response members with 
familiarized or unfamiliarized stimulus members. The interaction Ё was non- 
significant; familiarization of stimulus members was neither facilitative nor 
inhibitory. 

The primary concern of Hakes's (1961b) second experiment was whether 
familiarization of stimulus members had facilitative effects with dissyllabic 
stimulus members but not with one-syllable stimulus members. One set of 
conditions was unmixed lists of familiarized (20 trials) or unfamiliarized 
stimulus or response members of CVC structure with numbers as response or 
stimulus members, respectively. Another set of conditions was unmixed lists 
of familiarized (20 trials) or unfamiliarized dissyllabic stimulus or response 
members of CVCVC structure paired with the same numbers as response or 
stimulus members, respectively. Neither familiarization of trigram nor famil- 
larization of dissyllabic stimulus members influenced acquisition rate. But 
familiarization of response members, both trigrams and dissyllables, was 
facilitative. Whether the familiarized stimulus or response members were 
trigrams or dissyllables made no difference. Suggested, however, is the addi- 
tional limitation of Gannon and Noble’s and Hakes’s results to lists with syl- 
lables but not numbers as stimulus or response members. : 

The design of Kanungo, Lambert and Mauer's (1962) second experiment 
involved four trials with a list of 12 pairs of words followed by satiation 
experiences with half the stimulus members for one group and with half 
the response members for the other group. The remaining stimulus or 
Tesponse members were unsatiated and the response members for the first 
group and stimulus members for the second group were unsatiated. Subjects 
Were then shown each stimulus member for 3 sec. for recall of its response 
member. For pairs with satiated stimulus members, correct responses de- 
creased from 3.00 on the fourth acquisition trial to 1.73 on the recall trial; 
for pairs with unsatiated stimulus members, the decrease was from 2.85 
to 2.27. The difference in decrements was significant at less than 001. For 
Pairs with satiated or unsatiated response members, the difference in decre- 
ments from 2.65 to 1.96 and from 2.65 to 1.84, respectively. did not even 
approach significance. Satiation of stimulus members but not of ape 
members proved decremental, a finding which was explained by means of the 
transfer interpretation described earlier in connection with Kanungo and 


Lambert, (196 i 

3) experiments. u р 
Schulz and Martin's (1964) lists were the eight pairs of сүс апа пиш- 
ers ог of numbers and CVCs employed previously by Martin and Schulz 
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(1963). Two each of the CVCs had mean pronunciability values of 8.54 
(hard), 6.44, 3.34, and 1.93 (easy). Different groups of 30 subjects each 
had 30 familiarization trials with these CVCs (relevant) or with different 
but comparable CVCs (irrelevant) or they had no familiarization experi- 
ences (“0”). Familiarization consisted of the experimenter spelling the CVCs 
while subjects listened silently, with recall of the stimuli after 10, 20, and 
30 trials. Number of CVCs recalled was a direct function of ease of pronun- 
ciation; slope of the acquisition curves was progressively steeper as pro- 
nunciability decreased. 

The curves for 30 familiarization experiences with relevant and irrelevant 
stimulus members overlapped. Thus familiarization had no specific facilita- 
tive effects. However, both curves were significantly above the curve for Wi 
familiarization to indicate some facilitative effects of nonspecific changes 
during the familiarization experiences. Acquisition was faster as pronunci- 
ability was easier, with parallel curves for the three conditions. The curve 
for 30 familiarization experiences with relevant response members was sig- 
nificantly above the curve for 30 familiarization experiences with irrelevant 
response members which, in turn, was significantly above the curve for “0” 
experiences. The former difference can be attributed to specific facilitative 
effects of familiarization; the latter difference to nonspecific facilitative 
effects. Rate of acquisition was related directly to ease of pronunciation. 
The greater difference between the curves for relevant and irrelevant famil- 
iarization experiences for CVCs difficult to pronounce than for those easy 
to pronounce suggested that familiarization had a relatively greater facilita- 
tive effect on the former CVCs. The curves for variations in pronunciability 
of response members were consistently steeper than the corresponding curves 
for variations in pronunciability of stimulus members. Thus, Martin and 
Schulz’s finding for “0” familiarization was replicated and extended. 

DeBold (1964) attempted to devise a technique of prior exposure to stimuli 
which would induce differentiation among or acquired distinctiveness of 
stimulus or response members over and above any effects of familiarization 
in terms of sheer frequency of prior experiences with stimuli. The specific 
technique. to induce acquired distinctiveness was for subjects to pronounce 
members of pairs of CVCs of high formal similarity aloud and then to rate 
their pronunciability. Why this procedure was presumed to induce acquired 
distinctiveness is not clear. Familiarization was also accomplished by requir- 
ing subjects to pronounce members of the pairs. Both relevant and irrelevant 
familiarization experiences were administered, with the CVCs then serving 
as stimulus or response members for which the response members or stimulus 
members were two-digit numbers. In addition, one group of subjects who 
had had no familiarization experiences learned the list with CVCs as stimulus 
members and another group without familiarization experiences learned the 
list with CVCs as response members. 
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With CVCs as stimulus members, relevant familiarization by pronunciation 
or pronunciation plus ratings led to fewer correct responses during 20 trials 
than did irrelevant familiarization by these techniques. With CVCs as 
response members, the same relationship held following familiarization by 
pronunciation, but there was no difference following familiarization by pro- 
nunciation plus ratings. Thus, in three of four comparisons of the effects of 
relevant and irrelevant familiarization, relevant familiarization slowed acqui- 
sition; the retardation was greater following familiarization by pronuncia- 
tion than following familiarization by pronunciation plus ratings. In com- 
parisons of the same three relevant familiarization conditions with groups 
which had had no familiarization experiences, inhibitory effects of familiari- 
zation were also evident. Only for relevant familiarization of response 
members by pronunciation plus ratings was the mean about equal to the 
mean for the comparable group which had had no familiarization experiences. 
The most likely basis of the observed inhibitory effects was interference 
within the lists arising from associations between members of pairs which 
had been established during familiarization (Spear, Ekstrand, & Underwood, 


1964), 


Summary of Results for Familiarization 

For summary purposes, satiation experiences are regarded as variations on 
familiarization. Findings with unmixed and mixed 2X2 complete orthogonal 
designs supported a tentative conclusion of faster learning of familiarized- 
familiarized lists or pairs than of unfamiliarized-familiarized, familiarized- 
unfamiliarized, or unfamiliarized-unfamiliarized lists or pairs. However, the 
evidence does not unequivocally support а conclusion of greater facilitation 
due to familiarization of response members than due to familiarization of 


stimulus members. 
The results of experiments involvi 
are less consistent. With respect to 


ng various incomplete orthogonal designs 
familiarization of response members, 
facilitation has been obtained with unmixed lists by В. L. Weiss (1958), 
Underwood, Runquist, and Schulz (1959), Underwood and Schulz (19602), 
Saltz (1961), Blanchard (1962), and Epstein (1963); with partly mixed 
lists by Sheffield (1946) ; and with a mixed list by Noble (1963), Kanungo 
and Lambert (1963), Schulz and Martin (1964), and perhaps by Besch, 
Thompson, and Wetzel (1962). But familiarization of response members has 
not proved facilitative or has been inhibitory in a number of other experi- 
onsiderable amounts of familiarization by several 
reof with both unmixed and partly mixed lists 
(Besch, 1961; Crawford & Vanderplas, 1959; DeBold, 1964; Experiments 
3 and 6 in Appendix; Gannon & Noble, 1961; Goss, Nodine, Gregory, Taub, 
& Kennedy, 1962; Hakes. 1961b; Kanungo & Lambert, 1963; Kanungo, Lam- 
bert, & Mauer, 1962). With unmixed lists, Runquist and English (1964) 


ments involving small to c 
techniques and variations the 
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obtained slight facilitation under а paced arrangement and inhibition under 
an unpaced arrangement. 

Findings on effects of familiarization of stimulus members are also con- 
tradictory. Some facilitation, though not always significant, has been obtained 
by Gannon and Noble, Hakes, Noble, and Schulz and Martin. However, 
Schulz and Tucker's results suggest that familiarization of stimulus members 
may be facilitative only under relatively special conditions. Both for Schulz 
and Tucker and for others (Besch, 1961; DeBold, 1964; Experiments 3 and 6 
in Appendix; Kanungo & Lambert, 1963; Kanungo, Lambert, & Mauer, 
1962; Sheffield, 1946; Underwood & Schulz, 1960a; Weiss, 1958), familiari- 
zation of stimulus members has also proved ineffectual or inhibitory. 

Comparisons of unfamiliarized-unfamiliarized and familiarized-familiarized 
combinations do not permit separation of effects of familiarization of stimulus 
members and of familiarization of response members. While acquisition with 
familiarized-familiarized lists or pairs has sometimes been faster than with 
unfamiliarized-unfamiliarized lists or pairs (Battig, 1964, pp. 10-14; Epstein. 
Rock, & Zuckerman, 1960), the more common outcomes have been no differ- 
ence or inhibition (Battig & Brackett, 1963; Battig, Williams, & Williams. 
1962; Besch, 1961; Besch, Thompson, & Wetzel, 1962; Goss, Nodine, Greg- 
ory, Taub, & Kennedy, 1962). 

These findings of facilitation, no effects, and of inhibition have been for 
varying amounts of familiarization by different techniques with unmixed, 
partly mixed, and mixed lists in both complete and incomplete orthogonal 
designs. At the present time, therefore, factors responsible for inconsistencies 
cannot be specified; and their ultimate identification is likely to prove a 
substantial enterprise. 

Until better data on effects of familiarization are available, any interpreta- 
tions of the bases of direct relationship between acquisition rate and mean- 
ingfulness of stimulus members and of meaningfulness of response members 
must be regarded as speculative at best and possibly premature. Experi- 
mental determination of the relative contribution of each of the several pos- 
sible bases of effects of meaningfulness requires procedures for familiariza- 
tion which are more certain and more general in their effects, whether 
facilitative or inhibitory. More and better information about the conditions 
and course of acquisition of verbal PA tasks may also be necessary. 


СНАРТЕК 7 


Meaning and Association 


g to establish response-mediated 


Acquired-distinctiveness training or trainin; 
hich alter response hierarchies 


dissimilarity can be regarded as experiences w 
or meanings of stimuli. Other experiences with stimuli, but also acquired- 
distinctiveness training, have been explicitly considered means of inducing 
In turn, stimuli produced by recognition 
or both to stimulus members, which are 
altered by acquired-distinctiveness training or by induction of meaning and 
meaningfulness, may be associated with recognition responses, association 
responses, or both to response members to introduce the possibility of 
response mediation of associations between stimulus members and response 
members. 

Integration and availability of recog 


response members and the patterning о 
should be a function of the number of their components or elements. 


Moreover, number of elements should influence ease and manner of selection 
of maximally dissimilar elements, primarily of stimulus members, since 
recognition responses based on entire response members are usually required. 
Also considered, therefore, are experiments involving manipulation of 
number and strength of associations between elements of recognition 


responses to stimulus and to response members. 


ACQUIRED-DISTINCTIVENESS TRAINING 

is only one way of manipulating responses 
to stimuli in manners calculated to influence the occurrence of still additional 
responses to those stimuli. Shown in Table 6 are 16 paradigms generated 
by combining binary values of similarity of stimulus members, similarity 
of mediating responses to those members, similarity of response members 
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meaning and meaningfulness. 
responses, association responses, 


nition responses to stimulus and to 
f the hierarchies of such responses 


Acquired-distinctiveness training 


7. MEANING AND ASSOCIATION 


180 


"drqsuore[oi Áressaoou € 400 SI siq} 114 'paumnsse st Une iv[ruus Aq 25404591 теги jo uoreooAqg 


‘squaw зпјашце лериштезтр 10 зепииз әлош 10 ома 01 osuodsor ours əy} 51 595104591 Зицетрош 1етиие 10} oseo Junu ILo 


0< 3810155910] гирип ы. жыны! uopeposse poierpour-asuodsoy 
0< тее мі теит 
0 Wal Du парот Wel el e Al 
0 хаш; Ыы ы! тепе 
0< 1v[rursst(T їе[иш$ лепит 10112819198 poierpour-osuodsoy 
0< DG лејише 1v[rurssr(q 1011927819198 pojerpour-osuodsay 
0 Attest epus i1e[rurssr(q Áirrerurs pojerpour-osuodso1 
0 лејише 1v[rurg тет гоомојватвбо рэлаБэу 
0< Atert 1v[rurssiT Ate чопвигшцәвтр рәзвтрәш-әѕиойѕәу 
0< 1v[rurg пери лепше uoneururmosip ројетрош-овиодво 
0 10[rurssmq Attest 1ш Амлејишетр pajerpour-osuodso1 
0 Age 1v[rurrsst(T ерис *ssouoAnounsip paimboy 
0< Wei Lol SA bel De ж ишс 
0< лее 18$ Apttuue 
0 A1e[rurrsstq леш лепше 
0 91911015 spus apung 
SE — са «PR ыы ай S i 
10119120538 Way} 03 595404591 nues 3oquiour 
enu jo 10131190991 рив -sosuodso1 snjnumg w3rpered хој [248] [euoriueAuo?) 
чїйчәлс 5зәтшәш asuodsay Эшдвтрәд 


See 


0197 ивці 1948942) sasuodsay Zurjerpojy pue 
влофшојуј sn[numig иоомјац suorroossy jo вцїЗиәпс епт эту pourmssy ‘siequeyy esuodsay 
03 sasuodsay uoniuZoosy pue (mune Zunerpejy чоэм1э4 suonepossy jo sqi2ueug Pru 
чим Zuote шоцј, о} sasuodsay uortusooay pue влодшојј osuodsayp jo pue 'r[nurng рив səsuodsəy 
Sunvrpopy jo 'srquopy enne jo Амлејишо 10} вопјед Атеш Aq рәдвләџә‹) suipereq 


9 WISVL 


ACQUIRED-DISTINCTIVENESS TRAINING 181 


and recognition responses to them, and initial strengths of associations 
between stimuli produced by mediating responses and a 
to response members. Acquired-distinctiveness training presuma Y x pu 
lishes dissimilar mediating responses and response-produced sum. 10 
Similar initiating stimuli. The response members aec е хын ar re 
to them may be similar or dissimilar. Thus, two paradigms "reu Mirari 
acquired-distinctiveness training. The dissimilar mediating жок boih 
are established may be recognition responses, association T ^ zi 
Also, one or more than one of such responses may be ку ле кии 
cases they are presumably new in the strong sense of no prior E m 
10 the initiating stimuli or new in the weak sense of einer Mime a 
values in the strength of some responses and decreases in the 8 

others, т rad. 

The relationship between acquired-distinctiveness wer desta. qe 
equivalence training is evident from the table. Both е не {Бе үче» 
be distinguished from prior training which has also invo Men eaponses ‘to 
ing of associations between mediating stimuli кун d a d asso- 
Tesponse members of which mediate association or di ЈЕ Wees See 
ciation is one paradigm. Response-mediated тые etc: ЈЕ 
are two other types of training each of which also subsumes 

ara Д a i 
j SE Eet, labeled response-mediated association are the icum 
Paradigms which Jenkins (1963a) has labeled simple chains, en : den 
Stimulus equivalence and response equivalence. — para чй 
differentiated by functions of the set of stimuli common to i еа sie t 
tasks, function in the criterion task of the set of stimuli unique pes 
antecedent task, and order of antecedent tasks. They are «cse: 
merely as special paradigms under response-mediated сш ae 
should not be confused with any of the other paradigms of Table 6. bod 

Аз can ђе seen, some of the paradigms of Table 6 have no cede 
label. Of the 16, only the two labeled acquired-distinctiveness training an 
the two involvin g dissimilar stimulus members, dissimilar mediating responses- 
stimuli, and zero strength of initial associations are considered here. 

Effects of acquired-distinctiveness training on subsequent acquisition of 
associations between stimulus members (initiating stimuli) and recognition 
тезропзез to response members (terminating responses) have been investi. 
gated extensively (Arnoult, 1957; Goss, 1955; Goss & Greenfeld, 1958). 

nfortunately, however, only a few of the available experiments on effects 
9! acquired-distinctiveness training are pertinent to the present concern 
of the role of such training in altering the presumed bases of the relationships 
tween acquisition rate and meaningfulness of stimulus members and, 
Perhaps, of response members. One reason for this lack of pertinence is the 
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almost exclusive use of sets of nonverbal stimulus members in such studies 
in contrast to the almost exclusive use of verbal stimulus members in studies 
of effects of meaningfulness of stimulus members or of response members 
on acquisition. Ап exception is Vanderplas and Garvin's (1959b) investi- 
gation of the relationship between acquisition rate and М, of nonsense 
forms. Also, except in the Vanderplas and Garvin investigation, meaning- 
fulness of nonverbal stimuli of studies of acquired distinctiveness has not 
been specified. However, their criterion task was recognition rather than 
PA learning. Had the meaningfulness of the nonverbal stimuli of other 
studies of acquired distinctiveness been specified, the resultant findings would 
have only indirect relevance for interpretations of effects of meaningfulness 
of verbal stimulus members. 

Sheffield (1946), Bailey and Jeffrey (1958), Crawford and Vanderplas 
(1959), and Saltz, Metzen, and Ernstein (1961) report data which might 
be regarded as involving acquired-distinctiveness training with verbal stimulus 
members of known meaningfulness. Sheffield regarded his symbolic training 
as experimental induction of meaning and meaningfulness. But, since the 
subjects learned a different response to each of 10 formally dissimilar 
trigrams, except that the stimulus members were dissimilar rather than 
similar, the procedure is that of acquired-distinctiveness training. Strictly, 
the paradigm was the third from the bottom of Table 6. As with familiarization 
of stimulus members, 10 trials of symbolic training of stimulus members 
had inhibitory effects which 20 trials did not entirely overcome. Ten trials 
of symbolic training of response members were slightly but not significantly 
more facilitative than 20 trials. Although the procedure resembled acquired- 
distinctiveness training, because the stimulus members were dissimilar, any 
mediating responses based on such training would not be expected to have 
appreciable effects on the dissimilarity of stimulus patterns consisting of 
stimulus members and mediating stimuli. Furthermore, symbolic training 
probably involved learning discriminative verbal responses as well as 
discriminative motor responses. Therefore, with verbal responses for both 
training and test tasks, Sheffield's conditions were those of the traditional 
А-В, А-С paradigm for negative transfer. And, as implied by this interpre- 
tation of symbolic training of stimulus members, inhibition did occur. 

Symbolic training of response members, in addition to strengthening 
recognition responses, might increase the strength of association responses. 
Unless the presence of association responses increased indirect or response- 
mediated associations between stimulus and response members—and there 
was no evidence of this consequence—it seems unlikely that their occurrence 
per se would be facilitative. Sheffield did not attribute the observed 
facilitation of symbolic training of response members to response-mediated 
associations. Instead, symbolic training was interpreted as occasioning 
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integration of perceptual responses to response members or, what are here 
labeled, recognition responses. 

The training series for the "Single S-R Pairs" of Bailey and Jeffrey's 
(1958) first and third experiments involved the conditioning of different 
verbal responses to dissimilar and to similar stimulus members, respectively. 
The test was learning new, different responses to stimulus members which 
Were presumably differentiated by mediating stimuli produced by responses 
Strengthened during the training series. In the first experiment, slightly but 
not significantly fewer errors were made with pairs whose stimulus members 
had been in “Single S-R Pairs" during training than with pairs of the 
Separate familiarization control The paradigm for their training series 
and test list was А-В, A-C; thus the “В” responses may have interfered 
With the *C" responses to reduce any facilitation based on acquired distinc- 
tiveness. The use of a 3-sec. anticipation interval might have enabled “В” 
responses to function as mediating responses rather than as sources of 
interference. with the “С” responses. But Bailey and Jeffrey's requirement 
of pronunciation of stimulus members probably shortened the effective 
anticipation interval so that the “В” responses remained potential sources 
of interference. 

The other condition of Bailey and Jeffrey's third experiment, what they 
termed “Multiple R, Single S,” was regarded as an arrangement for 
inducing meaning. There was no difference between mean errors under 
this condition and under the Single S-R Pairs condition. The criterion for 
acquisition of the successive training lists was relatively stringent. Conse- 
quently, for learning the test list immediately after mastery of the third 
"raining list, the associations of the Single S-R Pairs may not have been 
markedly stronger than associations of the third and last list of the Multiple 
К, Single S condition. Lack of а control for effects of familiarization and 
nonspecific sources of transfer precluded determination of whether the 
№0 conditions together facilitated or inhibited acquisition of the test list. 
hus, the conditions of both experiments were unsatisfactory for determining 
Possible contributions of response-mediated dissimilarity to the direct rela- 
tionship between acquisition rate and meaningfulness of stimulus members. 

Single S.R Pairs was also one of the training conditions of Bailey 
and Jeffrey’s second experiment. Acquisition of pairs with these stimuli as 
response members of the test list was slightly but not significantly slower 
than with pairs of stimuli which subjects had not experienced previously. 

Cquired-distinctiveness training of response members, therefore, had no 
effect on acquisition rate. 

The paradigms for the conditions which Crawford and Vanderplas (1959) 
labeled C-2 and С-З were, respectively, D-E, А-В, A-C, and D-E, F-G, А.С. 
The A-B relationship of the second task of the C-2 paradigm might be 
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regarded as providing acquired distinctiveness for "A" in the А-С task; 
the Е.С relationship of the C-3 paradigm controlled for nonspecific sources 
of transfer but not for familiarization of “А.” The —, А-В, A-C paradigm 
of C-5 might also be regarded as providing acquired-distinctiveness training. 
The D-E, —, A-C paradigm of C-6 controlled for nonspecific sources of 
transfer but not for familiarization of “А.” The means of trials to criterion 
on A-C were 33.3 for C-2 and 28.1 for C-3. The means for C-5 and C-6 were 
26.6 and 31.6, respectively. Thus, while the first comparison suggests that 
A-B training was inhibitory, the second comparison suggests that such 
training was facilitative. Neither difference was significant. The anticipation 
interval for the A-C task was 2 sec. which, as suggested above for А-В, А-С 
paradigms, might produce interference between *B" and *C" rather than 
chaining in which mediated “В” responses enhanced dissimilarity. The 
stimulus members of the А-С pairs were dissimilar. Even under more 
favorable training arrangements, therefore, any further differentiation by 
response-produced stimuli might have been negligible. 

Saltz, Metzen, and Ernstein (1961, pp. 130-131) mention the results 
of an unpublished experiment by Yelen, Whitman, and Frazier on transfer 
to PA learning from acquired-distinctiveness training with nonsense-syllable 
stimulus members. Acquired-distinctiveness training with stimulus members 
of difficult pairs is described as facilitating acquisition of easy pairs whose 
stimulus members had not had acquired-distinctiveness training. In contrast, 
acquired-distinctiveness training with stimulus members of easy pairs is 
described as slowing acquisition of difficult pairs whose stimulus members 
had not had acquired-distinctiveness training. Ап alternative interpretation 
is facilitation stemming from acquired-distinctiveness training with stimulus 
members of difficult pairs and inhibition stemming from acquired-distinc- 
tiveness training with stimulus members of easy pairs. 

Ап experiment of Staats, Staats, and Schutz (1962) which they described 
as involving "discrimination pretraining" was discussed previously as an 
example of effects of familiarization of stimulus members. Their procedure 
does not fit the paradigm of acquired distinctiveness as here defined. Nor 
does Martin's (1963) procedure fit the paradigm. 

In summary, acquired-distinctiveness training with stimulus members has 
been slightly but not significantly facilitative, ineffectual, slightly but not 
significantly inhibitory, and significantly inhibitory. Such training with 
response members has been ineffectual or facilitative. The new, different 
responses conditioned to stimulus or response members during training 
might be considered responses of association hierarchies or as providing 
extrinsic meaning. However, the inconclusive, present data on transfer 
from acquired-distinctiveness training with stimulus or response members 
offer no support for an interpretation of effects of meaningfulness of 
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Stimulus members or of response members in terms of dissimilarity produced 
by responses of association hierarchies. 


INDUCTION OF MEANING AND MEANINGFULNESS 


Sheffield regarded his symbolic training as inducing meaningfulness in 
stimulus and response members. But the particular procedure approximated 
acquired-distinctiveness training; it was so classified. The Multiple В, 
Single S condition of Bailey and Jeffrey's first and third experiments 
and, assuming backward associations, the Multiple S, Single R condition 
of their first experiment might have established a hierarchy of three different 
Теѕропѕеѕ to each stimulus member. In their second experiment, these same 
conditions might have established a hierarchy of three different responses to 
each response member. Instead, however, the А-В, A-C, A-D or the В-А, 
C-A, D.A sequences of Experiments 1 and 2, respectively, might have involved 
Successive negative transfer from each task to the next. Interference from 
A-B, A.C or В-А, С-А might have retarded acquisition of A-D or D.A 
associations. But, as noted previously, the criterion was sufficiently stringent 
to assure that, at the end of acquisition and for some time thereafter, the 
associations were probably not three different responses to each stimulus 
member but rather one different response to each stimulus member. Were 
only one response to occur to each stimulus member, the relationships of 
Multiple R, Single 5 and Multiple 5, Single R conditions would not have 
сеп markedly different from the relationships of the Single S-R Pairs 
Condition. All three were the limiting case of meaning and meaningfulness, 
namely a stimulus member and a single association response. 

In the first experiment, Multiple R. Single S training led to the poorest 
Performance on the criterion task, even lower than the performance of the 
familiarization control. While Multiple S, Single R training led to slightly 
velter performance than that of the familiarization control, the best perform- 
ance was that following Single S-R Pairs training. Differences among these 
Conditions were small and nonsignificant. The results of the third experiment 
Indicated that even with stimulus members of high similarity there was 
по difference in criterion performance under Multiple R, Single S and 
under Single S.R Pairs conditions. 
| ifferences among conditions of the second experiment were also non- 
Significant, with the best and poorest performances, respectively, by subjects 
Under the Multiple S, Single R condition and under the Multiple R, Single 
condition, Thus, disregarding the issue of whether or not the particular 
кыы conditions produced variations in the number of responses to the 
| из and response members of the criterion task, there were по significant 
ifferences among training conditions or between those conditions and the 


tr 
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familiarization control. Induction of meaning and meaningfulness of response 
members did not influence PA learning. А 

In the first of two experiments, Parker and Noble (1963) induced meaning 
and meaningfulness by conditioning 3. 6, or 9 different adjective responses 
to other adjectives of low Noble M, (Noble & Parker, 1960). The latter were 
then the response members of three of the pairs of an eight-pair list; the 
response members of the other pairs were adjectives to which no responses 
had been conditioned experimentally. Through 20 learning trials, the per- 
centages of correct responses for pairs with response members to which 
subjects had learned 3, 6, or 9 different responses were higher than the per- 
centage of correct responses for the five control pairs. In acquiring the 3, 6, 
or 9 different responses to the adjectives subsequently used as response mem- 
bers, subjects had approximately 60, 120. or 180 experiences in repeating 
or seeing those adjectives overtly. Therefore, familiarization of response 
members, rather than induced meaning and meaningfulness, may have been 
the basis of the observed facilitative effects of prior experiences with response 
members. 

In the second experiment, the conditions of one group (E) were essen- 
tially those of the first experiment. The conditions for a second group (E-F) 
were the same as those for E for stimulus members to which associations 
were learned; but subjects of E-F also had 32 familiarization experiences 
with the control response members. Two additional groups had no meaning 
and meaningfulness training with response members whose normative mean- 
ingfulness was equated with experimentally-established meaningfulness, and 
either no familiarization (C) or 32 familiarization (C-F) experiences with 
the control response members. For the E condition, number of correct antici- 
pations during Trials 1-20 was a shallow positively accelerated function of 
number of associations. The curve for the E-F condition was flat; it was 
significantly above the curve for E at no (2.8) associations but did not differ 
significantly from that for E at 3 (5.8), 6 (8.7), and 9 (11.4) associations 
(The numbers in parentheses are the sums of preexperimentally and experi- 
mentally established associations.) Comparisons of response members which 
had been familiarized under С-Е but not familiarized under C yielded a signifi- 
cant ¢ for the better learning of the familiarized response members. The flat 
curve for E-F indicated that 32 familiarization experiences with response menr 
bers were sufficient [0 produce facilitation equal to that brought about by 
induced meaning and meaningfulness. This finding plus the superiority of СЕ 
to C on familiarized response members suggest that the basis of facilitative 
effects of induced meaning and meaningfulness training is familiarization 
rather than number of different association responses. 

Other data pertinent to a familiarization interpretation. of effects of 
induced meaning and meaningfulness have been reported by Phipps (1959). 
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Different groups learned 1, 2, or 4 different CVC responses to stimulus mem- 
bers of 0% Glaze Mh. Regardless of the number of different responses, 
stimulus members occurred with equal frequency. A fourth group had no 
Previous experience with the stimulus members. All four groups then learned 
а nine-pair list in which the stimulus members of four pairs were the CVCs 
to Which subjects of the three experimental groups had learned 1, 2, or 4 
different responses; the stimulus members of the other pairs were CVCs with 
which subjects of the experimental groups had had no previous experience. 
The four groups learned the entire list at the same rate. Nor was there a 
difference within lists between stimulus members to which subjects had 
learned 1, 2, or 4 different responses and stimulus members to which they 
had not been exposed. Thus, with familiarization of the CVCs the same 
among the three experimental groups, induced meaning and meaningfulness 
did not affect acquisition rate. Since these groups learned no faster than 
the control group, familiarization was also ineffectual. 

_The conclusion at present, therefore, is of no convincing demonstration of 
either facilitation or inhibition attributable to induction of meaning and 
meaningfulness of stimulus or of response members. Those effects which 
ауе been demonstrated could be accounted for by other processes such as 
Aequired-distinctiveness or acquired-equivalence training and familiarization. 
And even familiarization is of doubtful potency. 


RESPONSE-MEDIATED ASSOCIATIONS 

esponse-mediated associations are here restricted to associations between 
Stimulus and response members which involve association resporises to one 
ог both stimuli, Occurrences of such mediating associations have usually 
сеп inferred from subjects’ reports of devices. strategies, hypotheses em- 
Ployed to learn a particular association. Occasionally, extra-list or intra-list 
intrusion errors provide some evidence for inferences about response-mediated 
associations, But such information has not been analyzed systematically. Nor 
oes information about errors contribute substantially to an understanding 
of Possible effects of response-mediated associations on occurrence of cor- 

reat responses. 
жерш оп facilitation and inhibition attributable to experimentally induced 
®nse-mediated associations (Jenkins, 1963a) offer indirect support for 
WE effect of such associations linking stimulus and response members. 
hls of such indirect support are the results of the first two of four 
tia reported by Peterson and Blattner (1963). The first task estab- 
жы association between а stimulus member and potential mediating 
Stinni, " (А-В); the second task established an association between the 
Ke и ог the potential mediating response and the recognition response 
tther stimulus (B-C). The pair of stimuli for A-B and the pair of 
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stimuli for B-C were each presented 1, 3, or 6 times. Response-mediated 
association was tested by presenting the first stimulus accompanied by the 
third or *C" stimulus and two additional stimuli. Subjects were to choose 
the one stimulus among the three “that seemed ‘to fit best . . . or to be right.’ " 
The stimuli of Experiment I were CCCs of 0-17% Witmer Ma; those of 
Experiment II were CVCs of 100% Glaze Ma. 

In both experiments, subjects of the mediation condition chose the “C” 
response of the A-B-C chain significantly more often than did subjects of 
either of the two control conditions. Choice of the “С” response was more 
frequent for the mediation and control conditions for which the stimuli were 
CVCs of 100% M, than for the mediation and control conditions for which 
they were CCCs of 0-17% Ma. When the stimuli were CVCs rather than 
CCCs, selection of the “С” response increased for both mediation and control 
conditions. Thus, the parsimonious explanation of the difference between 
results for stimuli of high and of low M, is of greater integration and avail- 
ability of CVCs than of CCCs during the test for mediation. Number of 
different association responses to the stimulus member or “А” stimuli was 
not observed and need not be introduced to explain the findings. 

In Peterson and Blattner’s Experiments III and IV, meaningfulness of the 
stimulus member or “А” stimulus was not varied. Nor were the association 
responses to that stimulus observed. Therefore, while perhaps providing 
some indirect support for notions of a response-mediation basis of effects of 
meaningfulness, these four experiments are essentially irrelevant to the present 
discussion. Indeed, in general, data from experiments on response-mediated 
association are no substitute for more direct evidence of a positive relation- 
ship between number of apparently facilitative response-mediated associa- 
tions and meaningfulness of stimulus members, of response members, 07 
of both. 

The inverse relationships between acquisition rate and similarity of stimulus 
and of response members in terms of common meaning also provide some SUP" 
port for inferences of the occurrence of response-mediated associations be- 
tween stimulus and response members. But the inverse relationships may be 
substantially due to tendencies for stimulus members which have a common 
meaning to evoke recognition responses to each other which interfere with 
acquisition of new responses to those stimulus members. Regardless, knowl- 
edge of inhibitory effects contributes only indirectly to an understanding ? 
presumed facilitative effects of mediating responses and stimuli. 

For the reasons noted, available data on intrusion errors, experimentally 
induced response-mediated associations, and effects of similarity of stimulus 
and response members in terms of common meaning offer, at best, indirect 
support for hypotheses of a direct relationship between meaningfulness о 
stimulus members, of response members, or of both and occurrence of facilità 
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tive response mediation of associations between stimulus and response 
members, 

Experiments by Barclay (1964), Horton (1964), and Dallett (1964) were 
Planned to obtain information pertinent to understanding the possible role 
of response-mediated associations in the direct relationships between acquisi- 
lion rate and meaningfulness of stimulus and of response members. Barclay 
used lists of stimulus members and response members both of 50% or 80% 
Glaze M, with what Jenkins (1963a) labeled stimulus equivalence, response 
equivalence, and simple chaining paradigms of response-mediated association 
m the forward direction. Across the eight acquisition trials with the criterion 
list Significant mediation was demonstrated, and the list of pairs of high M, 
Was acquired faster than the list of pairs of low Ma. But expected differences 
among the paradigms were not obtained. Nor was the interaction of meaning- 
fulness and paradigms significant. 

Meaningfulness of the common or “B” term of A-B, B-C, and A-C (simple 
chaining) and B-A, B-C, A-C (response equivalence) paradigms was the vari- 
able of primary interest in Horton’s two experiments. The “В” terms were 
dissyllables of high or low Noble M,. Ability of the subjects was varied by 
Using those in the upper and lower halves of the Carroll and Sapon (1958) 
Modern Language Aptitude Test; their awareness of the mediational rela- 
tionship of “В” was determined by post-experimental inquiry. In both 
PXPeriments, more correct anticipations occurred with “В” response mem- 

ers of high than of low Ma. In the first experiment, the interaction between 
meaningfulness and paradigm was not significant. In the second experiment, 
arger differences obtained between experimental or mediation and control 
Ог non-mediation pairs with “B” terms of high than of low M,. Ability of 
the Subjects did not enter into significant interactions. The greater the aware- 
ness of the mediating relationship of the “B” term, the greater the mediation 
oth for «p» terms of high and for those of low meaningfulness. 

Interesting though these results are for the phenomenon of response- 
mediated association, they add little to an understanding of the contribution 
eet Pec to relationships between äere Ka and налр 
аа stimuli. The. findings of direct relationship between rate o 

n of the criterion list and meaningfulness of one or more of the 
Component sets of stimuli is simply a further demonstration of the ubiquity 
Of effects or meaningfulness of stimuli rather than a revelation of the 
manner by which response-mediated associations contribute to those effects. 

°Veover, no direct information was obtained about the occurrence and con- 
Sequences of preexperimentally established mediators. 
allett’s approach involved selection and manipulation of potential 
аца responses. After obtaining associations to 24 CVCs of high Ма ће 
able to select 12 CVCs which evoked two different responses which, in 
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turn, were in a mediating relationship with two different terminating re- 
sponses. The mediating response and terminating response of one of these 
sequences were not related to the responses of the other sequence. Two of 
the experimental conditions involved pre-acquisition presentation of each 
stimulus member with the stimulus for the mediation response which led to 
the response which, in acquisition of the PA list, would be correct (relevant) 
or would be an extra-list intrusion (irrelevant). The three controls were 8 
condition in which an association was given to the stimulus member (asso- 
ciation), one in which the stimulus and response members were presented 
together (practice), and another of no prior exposure to stimuli of the PA 
list (control). Trials of acquisition of the PA list to a criterion of one 
perfect trial followed. Subjects then described any mnemonic aid they might 
have used with each pair after which they learned a second list. Because 
of ambiguity of interpretation, data on acquisition of the second list were 
largely ignored. 

Acquisition in terms of responses correct on the first trial and trials to 
criterion was most rapid under the relevant condition and least rapid under 
the irrelevant condition. Relative to the control condition, the facilitation 
induced under the relevant condition was less than the inhibition induced 
by the irrelevant condition. Only the latter difference was significant. Acquisi- 
tion under the association condition was also slower than under the control 
condition; there was only a small difference between the control and prac 
tice conditions. The largest numbers of all mediators and of relevant media- 
tors were reported by subjects under the relevant condition. Numbers of all 
mediators decreased under practice, control, irrelevant, and association condi- 
tions and numbers of relevant mediators decreased under practice, irrelevant, 
control, and association conditions. In general, differences among conditions 
were small. Dallett’s results demonstrate the selection and manipulation 
of presumed mediators with facilitative or inhibitory consequences for P 
learning. But, as he notes, “the findings (may) apply only to materials 
which are specially selected to have exactly those associative properties 
which the [Underwood and Schulz (1960a, pp. 295-296) associative proba- 
bility] hypothesis requires" (p. 214). As noted previously, stimuli of differ" 
ent meaningfulness values have usually been paired to minimize direct ап 
indirect associations between stimulus and response members. 

Simon and Wood (1964) describe an experiment involving response 
mediated associations whose design and procedures they considered pertinen! 
to the interpretation of decremental effects of familiarization of stimulus 
members obtained by Underwood and Schulz (1960a, Exp. 4). The stimulus 
members and response members of the lists of their two experimental condi- 
tions were paired so that response-mediated associations would presumably 
facilitate acquisition of one list and retard acquisition of the other. In most 
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or all of the experiments of familiarization described in the preceding chap- 
ler, stimulus members and response members were paired in manners de- 
Signed to minimize both direct and indirect initial associations between 
them. Because of this and other differences in design and procedure, Simon 
and Wood's results are of doubtful pertinence to findings of facilitation or 
inhibition in those experiments. 

. Analyses of subjects’ reports of their manner of forming a particular asso- 
ciation in Reed's (1918a, 1918b) investigation of “associative aids" in PA 
learning provide some data on effects of response mediation of associations. 
All subjects learned each of four lists, relearned them five times, and 
Were then tested by backward associations, associations between each 
Stimulus member and the stimulus member of the next pair, and associations 

etween each stimulus member and the stimulus member of the preceding 
Pair. Two of the four lists consisted of 10 pairs of English words, the third 
list consisted of 10 pairs with German words as stimulus members and their 
English equivalents as response members, and the fourth consisted of 10 pairs 
of CVCs, The subjects were asked to report "any associations . . . formed 
between а given pair either after each series was learned or after every 
response” (1918а, p. 129). The two lists of pairs of English words might be 
regarded as high-high with respect to meaningfulness of stimulus and response 
members, the list of pairs of German and English words might be regarded 
“У low-high, and the list of pairs of trigrams as low-low. 

a Ir meaningfulness of stimulus members, of response members, or of both 
influences acquisition through response mediation of associations, succes- 
Sively slower learning and decreasing percentages of associative aids indica- 
tive of such mediation should be obtained with lists of pairs of English 
Words, of pairs of German and English words, and of pairs of trigrams. 

quisition rates were in the predicted order. Also, reported percentages 
à 58 ОЁ all associative aids were higher during learning and relearning for 

е lists of pairs of English words than for the list of pairs of German and 
English words for which the percentages were higher than for the list of 
Pairs of trigrams. However, only some of the associative aids could be con- 
Sidered indicative of occurrences of response-mediated associations between 
Stimulus members, recognition responses to stimulus members, or both, on 
9ne hand, ang recognition responses to response members on the other. 

Reed used 15 combinations of second-order and third-order categories to 
Classify associative aids (1918a, p. 148). Assuming the representativeness of 
15 examples of associative aids placed in each combination, seven of the 
combinations might be regarded as indicating occurrences of response- 
Eer e associations between stimulus and response members. These are 
of arity in meaning of contrast, of coordination, of prediction; thoughts 

Patterns like objects; and thoughts of words only, of objects only, of 
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words and objects. The examples cited for the other eight combinations were 
of three types. Опе was between components of stimulus and response mem- 
bers or between two events physically similar to stimulus and response 
members. Another was simply changing the order of stimulus and response 
members. The third was position of the pair in the series or in a sequence 
of incorrect responses. 

The significance of Reed's findings, however, is reduced by lack of more 
precise information about meaningfulness of the stimulus and response 
members of the three lists of pairs of words. More importantly, for the list 
of pairs of trigrams, no associative aids indicative of occurrences of response- 
mediated associations were reported. The averages of the Glaze Ma 
of the stimulus and’ response members for trigram pairs ranged from 
20% to 90% and five pairs had average values greater than 50%. If response 
mediation of associations facilitates acquisition of trigram pairs, it is puz- 
zling that associative aids indicative of occurrences of such mediation were 
not reported. About 4096 of the associative aids reported for pairs of tri- 
grams referred to position of the pair in the series. Such aids, which were 
probably due to Reed’s use of a fixed order of presentation, could hardly be 
indicative of preexperimentally established indirect associations. between 
stimulus and response members. On the whole, therefore, for materials com- 
parable to those for which direct relationships have been hypothesized 
between response mediation of associations and meaningfulness of stimulus 
members, of response members, or of both, there was no evidence of even 
the presence of such mediation. Data for successive relearning sessions and 
the subsequent tests were not presented in a form which permitted replication 
of the analyses of learning data. 

On various grounds Underwood and Schulz (1960a, pp. 294-295) rejected 
a stimulus integration interpretation of the basis of effects of meaningfulness 
of stimulus members. Suggested instead was the associative probability inter- 
pretation noted earlier: “the greater the number of associates elicited by 8 
stimulus the greater is the probability that one of these will link up with 
another item" (p. 296). To obtain some information on this proposal, Under- 
wood and Schulz prepared a list of eight pairs with generated trigrams of 
low meaningfulness as stimulus members and three-letter words of high 
meaningfulness as response members. Since the response members were inte- 
grated, most of the learning was presumably formation of correct associations 
between stimulus and response members. This list was administered to 
subjects who learned to a criterion of two successive perfect trials. 

Each subject was asked to report on use of associations *to hook up the 
response with the stimulus." For the 280 pairings of 35 subjects and eight 
pairs, associations were reported for 205 pairings. Of these, 29 were 
classified as involving two or more mediating associations. Most of the 
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remaining mediating associations were presumably one-step; a number of 
examples are cited. Thus, in contrast to the apparent nonoccurrence of 
mediating associations in the learning of a list of trigram pairs by Reed's 
Subjects, Underwood and Schulz's subjects might have used mediating as- 
Sociations for up to 73% of the pairings. 

Of the associative aids reported by Reed's subjects. if all or all but 
those referring to position in the series are considered indicative of mediating 
associations, 39% and 25% of the pairings, respectively, might then have 
involved such associations. Assuming that Reed's data are also for number 
9Í pairings (number of subjects times number of pairs), even by these 
More generous criteria for occurrences of mediating associations, his subjects 
made less use of such associations than did those of Underwood and Schulz's 
*Xperiment. One reason for this difference may have been the nature of the 
Stimulus members, Reed used pronounceable CVCs, while Underwood and 
Schulz used generated trigrams of several different structures with letter 
Combinations of low pronunciability. In part, probably because of low 
Pronunciability of stimulus members, Underwood and Schulz report that 
9r 62% of the 205 pairings for which subjects reported mediating associa- 
tions, these associations were to only one letter of the stimulus members. 

After eliminating subjects who reported mediating associations for all 
Pairs and those who reported mediating associations for all but a single pair, 

nderwood and Schulz compared means of correct responses with pairs 
9r which mediating associations were and were not reported. Significantly 
More correct responses occurred with the former than with the latter pairs. 

d reported higher percentages of occurrence of associative aids with 
Pairs Which were foreotten slowly than with pairs which were forgotten 
quickly, But Reed does not report percentages for those associative aids 
Seemingly indicative of response-mediated associations. M р 
fter Bugelski’s (1962) subjects had completed their acquisition trials, 
Sach was “asked specifically how he happened to learn each pair, what 
эз him think of the correct responses, why some pairs were easy and 
e € dificult” (p. 410). All subjects reported the occurrence of responses 

1ег than or more extensive than recognition responses to the stimulus 
and response members. The responses which Bugelski classified as Group I, 

тоир II and, perhaps, Group III mediators do not constitute unequivocal 
idence of the occurrence of such responses in a mediating relationship 
m 1964). Instead, they may be evidence of the presence at some strength 
e of the facilitative consequences of preexperimentally established direct 
*ociations, The basis of such direct associations, as suggested in the analysis 
relationships between stimulus and response members advanced in 
no E 4 would be generalization from similar sequences of stimuli and 

Ponses which had been experienced in extra-experimental contexts. Ап 
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example is DEPUTIZE for DUP-TEZ. Bugelski classified DEPUTIZE as a 
Class I mediator. 

Under conventional durations of presentation of stimulus and response 
members, several of the responses given as examples of those classified as 
Group Ш and particularly as Group ГУ were too long to occur readily 
in a mediating relationship. However, Bugelski's experimental variable was 
duration of joint presentation of the stimulus and response members. The 
values ranged from 2 to 15 seconds. Аз duration increased, responses 
which he considered mediators occurred more often. 

Williams (1962) found no difference between 1-зес. and 4-sec. durations 
of joint presentation of stimulus and response members in frequency of 
reports of the use of mnemonic aids. However, use of such aids was associated 
with significantly more correct responses and, although the difference was 
not significant, with lower latencies of response. Whether the mnemonic 
aids functioned as mediators is again conjectural. 

In Jensen and Rohwer's (1963a) first experiment, adult retardates were 
or were not “asked to form a phrase connecting the names of the two 
pictures.” Following these two pre-acquisition experiences, means of errors 
during 10 trials with the PA list presented in the “fifth week” phase of this 
experiment were 13.9 and 43.7, respectively. In their second experiment 
and in another experiment (1963b), mediators were presumably induced 
by experimenter’s verbalizations such as “1 threw the SHOE at the CLOCK; ’ 
where SHOE-CLOCK was one of the pairs of the PA list. In both exper" 
ments, subjects who had such pre-acquisition experience learned the pA 
list faster than subjects whose pre-acquisition experience was limited to 
seeing and naming the stimuli. Some subjects said the “mediating verbali- 
zations” aloud during the first two trials; they may have continued to ^? 
so covertly in subsequent trials. The better acquisition by subjects ues 
тен required to provide their own or were exposed to the experimenter > 
mediating verbalizations" than of subjects who did not have such E 
periences constitutes some evidence of facilitative effects of mediators. Not 
developed, however, is the rationale of Jensen and Rohwer’s expectation o 


facilitative effects of "mediating verbalizations," whether subject- 07 "i 
> . o е 
perimenter-supplied. А complementary or alternative explanation of а 
tha 


facilitation produced by both kinds of pre-acquisition experience is 
the verbalizations connecting members of pairs of stimuli simply oriente 
subjects to the pairwise division of the stimuli. а 
Subjects’ reports of their use of words other than or more extensive 
than recognition responses to the stimulus and response members and ve 
better learning occasioned by prior experience with such additional respons 
constitute some, but not unequivocal evidence of response-mediated associ? 
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tions between stimulus and response members. Some possible complementary 
ог alternative interpretations were suggested. 

One shortcoming of these data is lack of information about occurrences 
of mediating responses on as close to a trial-by-trial basis as possible. 
Reports of response mediation of associations after a pair or a list has been 
learned only indicate that mediating responses may have been used once 
9r more. During what stage and how frequently constitute important future 
information which postlearning reports do not provide or for which 
they provide estimates of unknown validity. In addition to descriptive pre- 
Cision, trial-by-trial information would permit more adequate analyses 
of relationships between correct and incorrect responses and occurrence 
and nonoccurrence of response mediation of associations (Goss, 1964). 

Another shortcoming of available information is lack of reports for lists 
Whose stimulus and response members represent different combinations of 
meaningfulness of discrete stimuli and of pairs of stimulus members. Also, 
188 representing different combinations of similarity of stimulus and response 
members, particularly for similarity in terms of common meaning, should 
Provide data оп effects of mediating responses on intra-list_ generalization 
?nd discrimination, Ultimately, the lists on which subjects report should 
represent different combinations of meaningfulness and similarity of stimulus 
?nd response members. 


NUMBER OF AND ASSOCIATIONS AMONG ELEMENTS 


, Examined here, in addition to experiments on effects of simple variations 
in the number of elements and associations among them, are investigations 
Ge transfer from acquisition with elements to acquisition with those elements 
11 compounds and of transfer from compounds to elements. Some of the 
atter and additional experiments are then reexamined for information 
about learning to respond to more discriminable elements of members of 
Sets of complex stimuli, 


Simple Variations 
The Presumed bases of effects on PA learning of meaningfulness of 
oo and response members may be reduced wholly or in past to 
к. Sage and consequent availability of recognition responses to stimulus 
ee? and to response members. Such reduction introduces as potentially 
Ron cant variables number of elements of stimulus members ~ of re- 
rege embers and, by inference or observation, number of elements of 
Snition responses to those stimuli and probability of transition from 
agg. па response to one element to the recognition response to the 
lem; robability of transition from the recognition response to the last 
nt of stimulus members to the recognition response to the first element 
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of response members also becomes an important link in the postulated 
chains of associations of each РА unit. 

The first session of experiments on transfer from compounds to elements 
may involve stimulus members which are compounds and, for subsequent 
controls, those which are elements. Since the former may be regarded as 
constituted of more elements than the latter, comparisons between the two 
just for acquisition during the first session provides information about 
effects of number of elements. The compounds employed have consisted а 
two or more words or nonsense syllables, which are treated along with 


number of verbal elements, and also of words or nonsense syllables and 
colors. 


NUMBER ОР ELEMENTS; COMPOUNDS OF SYLLABLES OR WORDS 

On the basis of assumptions concerning hierarchies of responses to stimulus 
and response members and differences among hierarchic levels of responses 
with respect to integration of elements, Newman (1961) predicted aon 
relationships between acquisition rate and number of elements of bot 
stimulus and response members. The further considerations of necessity 0 
overt emission of response members and of time to say response members 
overtly during recall generated the prediction of greater potency of number 
of elements of response members than of stimulus members. 

In one experiment, stimulus members and response members of jene 
or three elements were combined orthogonally. Transitional probabilities 
among elements of the trigram stimulus and response members were dows 
Number of elements of stimulus members was inversely related to auque 
rate, though the relationship was significant only during Trials 1-4 of 1 
trials. Number of elements of response members was inversely related 10 
acquisition rate both during Trials 14 and through all 17 trials. Thus, 
in accordance with Newman’s hypothesis, number of elements of response 
members was more potent than number of elements of stimulus members: 
There was no evidence of a significant interaction of these two variables. 


А 5 
Newman also reported that, with stimulus members of three element? 


subjects may have responded increasingly to only one letter of the fees 
most often the first letter, 


Such selection would reduce any difference? 
between one-element and three-element stimuli. 

Underwood and Schulz’s (1960a) GV is a measure of association among 
elements of trigrams. In general, GV was not as strongly related to acquis! 
tion rate as was pronunciability, Nonetheless, correlations between GV e 
response members and acquisition rate have ranged from .67 to .89 (p. 247) i 
those between GV of stimulus members and acquisition rate have ranged nidi 
:39 to .82 (р. 254). 


For two later experiments, 


ucted 
lists whose stimulus members 


Underwood and Schulz (1961) constr 
were either trigrams of low, medium; 
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high Strengths of associative connections (integration) or bigrams of low 
or high integration. Formal similarity among these stimulus members was 
minima], Single digits served as response members. With the exception of 
Slightly slower learning with trigrams of high than of medium integration 
Under massed practice, total correct responses with both trigrams and bigrams 
Were related directly to strength of integration of stimulus members. 
Noted previously was McGuire’s (1961) use of lists with stimulus mem- 
bers of low or high similarity along a physical dimension of size. The 
тезропзе members were single digits or three-digit numbers. Stimulus members 
of high or of low similarity were paired with response members in two 
Ways: stimulus members of increasing size were accompanied by numbers 
oi increasing magnitude or there was no relationship between size of stimulus 
members and magnitude of paired numbers. In each of three comparisons 
of pairs of conditions, alike except for response members of one or three 
'gits, Significantly more correct anticipations were obtained with response 
members of one digit than with response members of three digits. In each 
of two Comparisons of pairs of conditions, alike except for the relationship 
tween size of stimulus members and magnitude of paired three-digit num- 
IS, pairs involving the presumed stronger association between increasing 
i and increasing magnitude of paired numbers were learned faster than 
Pairs without such associations between their stimulus and response mem- 
“с Thus, Strengths of associations between stimulus and response members 
Vithin response members were related directly to acquisition rate. 
of одаја (1961b) finding that predictability but not ume ea 
à e и was significantly related to acquisition rate will be re le . He 
constructed pairs with stimulus and response members for which the 
Probability of guessing the first letter of response members following the 
E letter of stimulus members (compatability) was high in one order and 
in the other, Pairs of high compatibility of stimulus and response 


Aber Were learned more readily than pairs of low compatibility of 
a and response members. In the experiments in which predictability or 


“aningfulness were also varied, compatibility between stimulus and response 

“bers was also related directly to acquisition rate. | 
Б Stimulus members of Newman's (1963b) lists were CVCs p low 
o "зе Similarity and difficult to pronounce, or they were the first E 
ie; ose CVCs, In the first experiment, the response members меге E үе, 
Sl numbers; in the second experiment, they were single digits. With 
men, mulus members the three conditions. were information и wë 
and chi. began with a different letter (instructions) ; first letters ^s ii 
Se a letters black (isolation), and no information about the e etters; 
Dese three letters black. The first two conditions were to facil es те- 
could ре 10 more discriminable features. Acquisition with all three con itions 
© compared to acquisition of lists whose stimulus members were single 


т 
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black or red letters when stimulus and response members —€— ei 
black letters when stimulus members were presented alone during 
phase of trials under a recall format of presentation. — 
In the first experiment, more correct responses occurred with sing г" 
than with three letters as stimulus members. Whether single и = 
letters were black or red made no difference. The failure to fin A s 
acquisition with red first and black second and third letters than. wi n 
three black letters was contrary to Newman's expectations as was the s гуе 
acquisition with information about differences among the first letters 
without such information about the CVCs of three black letters. | А 
With single-digit response members, from three and one-half to nine sei 
one-half times as many correct responses occurred over 20 trials than we Р 
obtained with three-digit response members. However, the F for number S 
letters in the stimulus members was not significant as it had been with vni 
digit response members. More correct responses were obtained with чај 
with red single or first letters and the difference was greater for the $ ui 
letters. But neither the F for color nor the F for the interaction of color ue 
number of letters was significant. In direct contrast to the results of the НИ 
experiment, the mean for the condition of information about. the се | 
was greater than the means for the other two three-letter conditions and ed 
to the means for the one-letter conditions. Wi 
Combining the results of the two experiments, both number of elem a 
of stimulus members and of response members are seemingly related wei 
to acquisition rate, with a stronger relationship for number of elements en 
stimulus members when response members were of three than of one gleme ep 
Directing subjects to the first element by isolation had little effect. Dorp 
by instructions may have had slight inhibitory consequences with thr E 
element response members and slightly facilitative consequences with on 
element response members. " 
In summary, although few in number, these experiments with letters : 
elements indicate that number of elements and strength of associations d 
elements of stimulus and of response members are, respectively. hei 
inversely and directly to acquisition rate. Also, there is a positive relations e 
between acquisition rate and strength of associations between last ^ y 
stimulus members and first letters of response members. More ape 
these findings support an analysis of PA learning in terms of concepts e 
principles governing the formation and consequent effects of chains d 
elements the strengths of whose successive links may range from all wee 
to all strong. Similarity of elements bo proba?” 
an additional factor. Moreover, 
mediating responses. 


th within and among pairs is eng 
some of the elements may be componen 
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Brown, Battig, and Pearlstein, (1964) compared acquisition of responses 
to stimulus members with three letters throughout and to stimulus members 
initially of one letter to which the second and third letters were added upon 
attainment of criteria for responses to the single letters and to the pairs of 
letters, More trials were required to reach criterion when stimulus members 
of three letters were reached by successive addition than when they were 
Presented throughout. However, in total errors the latter condition was 
slightly but not significantly inferior. Involved in acquisition with stimulus 
members to which letters are added is an initial advantage of greater ease 
of selection of and recognition responses to discriminable features which 
Persists when the original letter is to the left of the added letters. Adding 
letters, particularly to the left of the original letter, entails the disadvantage 
of further selection and chaining of elements of recognition responses. But 
adding letters at intermediate stages of acquisition, Brown, Battig, and 

earlstein suggest, may also have the advantage of reducing intra-list inter- 
‘rence. Their results contribute to determination of the points in the course 
of acquisition at which facilitative or inhibitory effects of additional letters 
7 mulületter stimulus members occur. However, their procedure did not 
Permit comparison among rates of acquisition of responses to stimulus mem- 

615 of one, two, or three letters. 

de six additional experiments, words rather than letters sei om the 
ini SA Thirty words served as the stimulus members of one «d "ore 
other Т en's (1964) lists. Half of these words were stimulus members е: t : 
Wee ist; the remaining stimulus members of this list were compoun so 

words. Word responses were learned faster with the list whose stimulus 
н were all words than with the list of half single words and half 
m Pounds of two words. Within the latter list, responses to single words were 

Gage faster than responses to compounds. р 

un -% compound stimulus members of Cohen and Musgrave's (19648) 
"mixed lists were constituted of two CVCs representing the combinations of 
igh or low М, of the first element of the compound and of high or low 

de ^ the second element. The stimulus members of two other lists were 

Б'е CVCs of high M, or of low Ma. The list with single elements of high 
~ Acquired faster than the list with compounds of two elements both of 

en a Also, the list with single elements of low M, was gee у и 
i Se list with compounds of two elements both of low Ма. But these 

C es were not significant. — 
wen and Musgrave (19645) also varied formal similarity among ele 
tion Gë Compound stimulus members and among single elements. Acquisi- 
Ж се faster with single elements of high similarity than. with compounds 
бур е ements were of high similarity ; the advantage of single elements of 

Similarity to compounds whose members were of low similarity was slight. 
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The stimulus members of the first task of Horowitz, Lippman, а 
ie’ xperi I were nine triads of words. Three o 
and McConkie’s (1964) Experiment 1 ыу 
the triads had strong associations among their elements (horizon d Gett 
iati heir elements, but strong associatio 
had weak or no associations among tl i ee 
with elements of two other triads (vertical); and three of the “ave 
weak or no associations among either their elements or the а. о е 
triads (independent). For the first task of Experiment П, the baut ee 
bers were the first elements of the triads of Experiment І. Dissyllable: 
low Noble M; served as response members for both lists. — 
Faster acquisition through 15 trials occurred with stimulus members i 
one element than of three elements. With stimulus members of one nit. 
acquisition was slower for stimulus members with strong associations be: 
other stimulus members than for stimulus members with no or e e 
associations with other stimulus members. With stimulus members of t ge 
elements, acquisition rate increased in the order vertical, independent, € 
horizontal triads. The same results were obtained for the larger subsets у 
horizontal, vertical, and independent triads of the list of the second’ tas 
of Experiment II. 
eg Ш, two words were deleted from the vertical triads of Ge 
list for the second task of Experiment II and replaced with asterisks. Der 
the vertical associations among the single elements of these triads pi 
remained, pairs with these stimulus members were learned somewhat rubia 
than pairs whose stimulus members were horizontal or independent wr 
Contrary to the results of Experiments I and II, acquisition rates for "n 
latter two types of triad did not differ. The proffered explanation was 2 
the procedure did not permit perception of the difference between horizon 
and independent triads. - 
The results of these three experiments warrant three conclusions. P 
Tesponses are acquired faster to single words than to three words. ! у 
indicating that relationships obtained with stimulus members constituted. h 
different numbers of letter elements also hold for stimulus members in kenge 
number of word elements was varied. Second, associations among pape 
of the same triad and among those of different triads may have Zei, 
and inhibitory effects, respectively. Third, comparisons of effects of ia 
element and three-element stimulus members and probably in general " 
different numbers of elements must allow for associations among elemen 
or among different multi-element stimulus members. ја 
Although Crothers (1962) did not vary the number of response elemen o 
his analysis of conditional probabilities of the second response of the y 
response compounds contributes to an understanding of the course of en 
chaining of response elements. Also, the experiment is instructive with si 
10 the manner of analysis of chains of responses. Three different sched 
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of pairings of stimulus and response.members (R) and presentation of 
Stimulus members alone (T) were employed (RTT, RRTT, and RTRT). 
For all three schedules and regardless of whether a list under a particular 
Schedule was first or second, probabilities of correct second responses on 
both the first and second presentations of stimulus members alone were 
higher when the first response was correct than when it was incorrect. 
Accordingly, the findings were interpreted as supporting an hypothesis of 
Separate but not independent conditioning of elements of compound responses. 
With such separate conditioning, acquisition of response members of one 
element should be faster than acquisition of those of more than one element. 


Wonn on SYLLABLE лхо Согон COMPOUNDS 


Опе concern of Weiss and Margolius’ (1954) experiment was effects of 
added differences in colors (context) on acquisition of word responses to 
Stimulus members whose other elements were hyphenated pairs of CVCs. АП 
five of the groups which learned to respond to the hyphenated CVCs each 
оп a different color reached criterion in fewer trials than the sixth group, 
Which learned to respond to the hyphenated CVCs all on gray cards. One 
of the explanations proposed for the superiority of the former groups was 
ess intra-list generalization of responses due to dissimilarity of stimulus mem- 
ers based on “distinctly discernible” colors. Alternatively, the common gray 
E ckground may have reduced the distinctiveness of the hyphenated CVCs 

retard learning. Unfortunately, controls for whom the stimulus members 


Were the hyphenated CVCs alone or the colored cards alone were not em- 
Ployed, 

In Sundland and Wickens’ (1962) Experiment I, conditions in which 

ree-letter word responses were learned to six-letter words alone, to hyphen- 
sted pairs of CVCs alone, and to colors alone served as controls for learning 
сүс Same responses to compounds of words and colors and of een 
: 5 and colors, Acquisition was faster with word stimulus members alone 
Г with the word and colors, respectively, than for hyphenated CVCs alone 
or With hyphenated CVCs and colors. But addition of the colors did not 
Acilitate acquisition. 
Ми members which were compounds of CVCs ( a Su 
of S or which were the CVCs or colors alone were three of the conditions 
test sequent experiment by Hill and Wickens (1962). On iie Cars 
t rials, more responses were recalled correctly to the compounds дап to 

€ elements alone, which is in rough agreement with Weiss and Margolius 
a t not with Sundland and Wickens’ results. The suggested interpretation was 
Breater opportunity [with compounds] to select as the functional stimulus 


Це qi * $ Р à 
М dimension of the entire stimulus which was either most compatible with 


«у» а vowel) and 
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the responses or which reduced interference with other S-R connections in 
ist” (p. 150). . 
id e M lists whose stimulus members one Ge 
or without accompanying colors during the learning and during the D 
phases of each trial under a recall format. The four combinations e | 
therefore, colors present in both phases, colors present in the learning js 
and absent in the test phase or the converse, and colors absent in A: 
phases. In the first replication of the first experiment, the colors rete 
the form of squares pasted to the left of the CVCs; in the second and thir 
replications, the colors formed a rectangular border around the CVCs. x 
The CVCs of the first experiment were nonwords with mean Archer a 
values of about 35% and 45% for the first two and the third жора 
respectively. The stimulus members of the second experiment were wir 
CVCs with mean Archer M, values just short of 100%. The respons 
members of the first experiment were words of from five to eight — 
of unspecified and perhaps undetermined meaningfulness; different à 
were employed in the first two and the third replications. The ew 
members of the second experiment were the stimulus members of the ga 
two replications of the first experiment. Although not stated pum а 
phrase that subjects “could indicate the appropriate word" (Saltz, 1962. 
P. 3) suggests that responses were selected rather than reproduced. he 
With one exception, in all three of the replications which constituted ! 
first experiment and in the second experiment, increasing numbers © 
correct responses were obtained for colors absent during both learning an 
test phases, for colors absent during the learning phase and present ete 
the test phase, for colors present during the learning phase and abse 
during the test phase, and for colors present during both learning а? 


H B H 4. 1 om- 
test phases. The exception was an inversion of the two intermediate C 
binations in the third re 


colors absent durin 
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the training phase is assumed to increase differentiation among CVCs 
alone during the test phase. Proposed is the possibility of the additive 
Combination of effects of both types of differentiation to bring about the 
Superiority of the combination of colors present during both learning and 
test phases to the other three combinations. 

The second experiment was executed to check on what Saltz considered 
а possible alternative interpretation of the results of the first experiment, 
Particularly for combinations of colors absent and colors present and of 
colors Present and colors absent during learning and test phases, respectively. 
resumed in this interpretation is the formation of associations between 
CVCs and recognition responses to colors during the test phase with the 
former combination or during the learning phase with the latter combina- 
tion. The responses of saying color names to CVCs might then mediate 
between CVCs and responses to response members during the learning 
Phase {от the combination of colors absent and colors present and during 
the test phase for the combination of colors present and colors absent. 

altz questioned that subjects would have time for such chains of 
responses, As a precaution, however, the verbal element of stimulus 
members was changed from nonword CVCs to word CVCs. Thereby, he 
assumed, formation of associations between the verbal elements and recog- 
nition Tesponses to response members would be facilitated relative to the 
?'mation of associations between stimuli produced by recognition responses 
to colors and recognition responses to response members. 
he stimulus members of the second experiment had a mean Archer M, 

of nearly 100% in contrast to the means of 35% and 45% for the stimulus 
members of the first experiment. As noted, meaningfulness values for word 
response members of the first experiment were of unspecified and, perhaps, 
" undetermined values. Therefore, whether the СУС response members 


of s х 
the second experiment were of lower, equal, or higher meaningfulness 


t У у 
han the Word response members of the first experiment is not known. 


нер the relative meaningfulness values, the response ала, = 
len TT experiment were pronounceable nonword топозу: em ES wi vx 
ei ers in contrast to the previously employed word bisylla es of five to 
ight letters, With these changes, the resultant list of pairs of CVC words 
mg nonwords was considerably easier than the list of cve and word 
pairs used for the first two of the replications constituting the first 
Xperiment, 
in AN stimulus members of the second experiment were more mean- 
tee and response members were pronounceable monosyllables, more 
ES may have been available for subjects to form associations not only 
сеп the word stimulus members and recognition responses to the 


Tes | iti 
Ропзе members but also between word stimulus members and recognition 
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responses to the colors. In turn, associations between E eyed. ee d 
those recognition responses and recognition responses to the т р ^ ic 
i blished more rapidly to mediate evocation of recog 
might have been esta › EN 
bers by word stimulus members when 
responses to response mem y wor s aa 
were absent. Thus, contrary to Saltz's interpretation, the is wed quina 
of the second experiment do not preclude the possibility of at ^ em 
response mediation by color names of associations between = dg 
recognition responses to response members. However, subjects' re ae the 
reports of confusion in trying to use color as a cue argues ag sat: 
formation and use of color names as mediating responses. jap: ари 
formation and use of such mediating responses leaves the possible SC 
of the presumably independent concepts of sensory nm ped 
cognitive differentiation obscure except perhaps as specified by the p 
xperimental arrangements. uu 
E peram рна зен of Postman and Phillips’ (1964) 10-pair list Me 
compounds of dissyllabic nouns. These compounds were deeg e 
constant elements of intermediate Thorndike-Lorge frequency and pm ihe 
variable elements which, in one list, were of low frequency and, te 
other list, were of high frequency. The elements were arranged in ver ки 
columns with response members opposite the constant elements. The irn 
members were dissyllabic nouns of intermediate frequency. рит 
was to an 8/10 criterion with recall and relearning after 30 sec. or 7 e 
Due to the difference in numbers of trials between the first ^ Ке 
which each response had occurred correctly once and attainment. о Ze? 
criterion, correct responses were acquired faster to compounds ua in 
able elements of low than of high frequency. The rationale advance ei 
that more interfering associations were Íormed between the responses e 
contextual or irrelevant stimuli of high frequency than of low GC а 
Providing some independent justification of this explanation is goma 
and Lovelace's (1964) finding of an inverse relationship between mean e 
fulness and latency of selection. Subjects would be expected to select og 
make recognition responses to variable stimuli of high frequency „и“ 
often than to the constant stimuli of intermediate frequency. deg E 
stimuli of intermediate frequency should be responded to more often eg 
the variable stimuli of low frequency. Thus Írequency and, by c. 
meaningfulness of the contextual stimuli should influence probability am 
selection and recognition responses to elements of the compounds. In е 
stimuli produced by the recognition responses should be part of the c? 
pound or the immediate stimulus to Which responses were conditioned. A 
More responses were recalled correctly following acquisition with us 
textual stimuli of high than of low frequency. Suggested as an explan? A 
was that “once the appropriate stimuli have been differentiated, howe" 
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Converging associations serve to ‘prime’ the prescribed responses at recall” 
(P. 71). An alternative explanation is that, by the criterion trial of 
acquisition, subjects had learned to select and recognize the constant 
elements in contexts of words of high frequency faster than they were able 
to do so in contexts of words of low frequency. 


Elements to Compounds, Compounds to Elements 


Stimuli may ђе presented separately as elements; those same stimuli 
may then be presented simultaneously as elements of a compound. Alter- 
natively, stimuli may be presented simultaneously as elements of a com- 
Pound and then be presented separately as elements. On the assumption of 
changes in integration and availability of recognition responses during 
acquisition of new responses to elements alone or in compounds, shifts from 
elements to compounds or from compounds to elements should occasion 
changes in recognition responses. Such changes, in turn, should influence 
anticipation or recall of the new responses which had been conditioned to 
Stimulus members and stimuli produced by recognition responses to the 
Stimulus members. Data on transfer from elements to compounds and the 
Converse are, therefore, of some pertinence to interpretations of the role 
Meaningfulness and familiarization in PA learning. 


ELEMENTS то CoMPouNps 


Among the various experiments reported by Shepard and Fogelsonger 
(1913) Were some concerned with transfer from tasks in which elements 
Were presented separately to tasks in which those elements were presented 
“Simultaneously as members of compounds. Lengthened reaction time was 

° usual outcome of the change from elements to compounds. 

n a replication and extension of some aspects of the Shepard and 


Ogelsonger experi 62) trained subjects to respond 
: periments, Musgrave (19 А 

With the Same or different СУС responses to two CVC stimulus members 
Prese 4 simultaneously, 


nted Separately. When these CVCs were presente 


т responding occurred to stimulus members to which the same response 
mulus members to 


faste 
ad 
Which 
third 
Condit 
associ, 


cen learned (convergent compound) than to sti 
different responses had been learned (divergent compound). In a 
type of compound (associated-nonassociated) , one element had been 
loned to a response, the other had not. Speeds of responses to the 
conven П0паззосймей compound were lower than speeds of ij spain 
Шы TÉent compounds but higher than speeds of responses to diverg 

Pounds, Response speeds even to the convergent compounds, however, 
“re below those for responses to continued single elements. 
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Essentially the same relationships obtained in a subsequent experiment 
which differed only in presenting the stimuli in compounds without rather 
than with an intervening space (Musgrave, Goss, & Shrader, 1963). One 
basis for the decrement in speeds for convergent compounds relative to 
continued singles might be longer time to make recognition responses 10 
compounds than to elements. After learning to respond to some elements 
of the compound and disregarding others, however, any differences due to 
this factor should largely disappear. Another basis might be disruption 
of responses of responding to more or the most distinctive features. And both 
processes might obtain. | 

Following 12 training trials, Musgrave and Cohen (1964) combined 
single-word stimulus members into two-word convergent or divergent com. 
pounds. Slightly but not significantly fewer correct responses occurred to 
convergent compounds than to continued single elements. Markedly and 
significantly fewer correct responses occurred to divergent compounds than 
were obtained under either of the two former conditions. 

Hill and Wickens (1962) also had a condition in which subjects learned 
the same response first to CVCs and then to colors or the converse, These 
elements were then combined. More correct responses occurred to the color- 
word compounds than to colors alone or to words alone. Application of Нш? 
summation hypothesis of a larger number of correct responses to compounds 
than continued elements is rejected on the basis that no more correct responses 
occurred to the elements alone than to the compounds when no Seege? 
responses to the elements had been correct. Instead, the advantage 0 
responding to the compounds is attributed “to having more than one cue 
available to recall the response" (p. 149). 

Formation of two-element compounds of CVCs or of words, eeng 
those compounds are convergent ог divergent, seemingly decreases speed 9 
responses and may decrease correctness of responses. In contrast, forming 
compounds of colors and CVCs increases the number of correct response? 
relative to continued singles. Speculatively, subjects may be able to respon 
to words or colors more easily than to one or both of two words. Therefore: 
recognition responses to word-color compounds might be faster than suc 


. о 
responses to word-compounds, and subjects might be able to respond ! 
more distinctive features with greater ease. 


COMPOUNDS TO ELEMENTS 


Shepard and Fogelsonger (1913) also describe two experiments Se 
which elements were presented simultaneously in compounds and then 
separately. Again transfer from compounds to elements was not perfect 
in that reaction times of responses to elements were longer than for those 
responses to compounds and correct responses may have decreased 1? 
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frequency. After an interim of 50 years of virtually no activity, experi- 
mentation on transfer from compounds to elements in PA learning has 
Tevived and is here exemplified by six recent experiments. In one experiment, 
elements of the compounds were letters; in another they were words; in four 
Other experiments, one element of the compounds was a word or letter 
Sequence, the other was a color. 

The seven CCC stimulus members of Jenkins’ (1963b) list were con- 
e tuted of 21 different consonants. The response members were single 
digits from one through seven which were learned to a criterion of two 
Consecutive errorless trials. АП of the consonants alone were then presented 
ìn counterbalanced order to yield means of numbers of correct responses 
0 initial, medial, and terminal letters of 3.00, 1.75, and 2.54, respectively. 
Thie over-all F was significant as was the difference between initial and 
medial but not the difference between initial and terminal. The decrements 
yom criterion responding to consonants alone were markedly greater than 
cc Рознотиенот decrement of 0.4 correct responses to continued intact 

s. 
As described previously, Cohen and Musgrave (19642) constructed 
mulus members whose two CVCs represented each of the four combina- 
ons of high or low M, of the first and second elements. During the first 
and across all four transfer trials in which the elements were presented 
"8Ратаіеју, more correct responses occurred to elements of high Ма than 
по Clements of low M, regardless of whether the responses had been acquired 
В high-high, high-low, low-high, or low-low compounds. Furthermore, 
E elements of low M, alone, transfer was greater when they had ie 
» "s first position in compounds than when they had been in the ig 
- ни Thus, meaningfulness of elements of compounds а —« 

ments, at least those of low Ma, apparently effects strengths of associa is 

Zur elements in compounds and responses differentially. А possible 
asis is Stronger recognition responses to elements of high than to those of 
Pt, М, and to elements of low M, in the first than in the second pe 
а responses to elements from compounds were also oe Ly 
Ини Tesponses to continued single-element stimulus = А b. 

чей Compounds. Across all four transfer trials, the shift rom со 
ae elements produced decrements relative both to continued elements 
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Two of Sundland and Wickens’ (1962) conditions were stimulus mem- 
bers constituted of words and colors or of hyphenated CVCs and colors. 
Following 15 trials with these compounds, words alone and then colors 
alone or the converse, and hyphenated CVCs alone and then colors alone 
or the converse were presented. For word and color compounds, transfer 
from the compounds to words alone was almost perfect; but only about 
1196 of the number of responses correct to compounds were correct to 
colors alone. For hyphenated CVCs and colors, about 75% of the responses 
correct to compounds were correct to hyphenated CVCs alone compared to 
about 4866 for responses to colors alone. 

The outcome of a second experiment was essentially the same to suggest, 
in accordance with Sundland and Wickens’ initial hypothesis, that transfer 
to colors would be less when colors were in compounds with the presum- 
ably more discriminable words than with the less discriminable hyphenated 
CVCs. Since the hyphenated CVCs were of low Glaze Ma, the basis for the 
observed difference between words and hyphenated CVCs may be less 
Írequent recognition responses to stimuli of low meaningfulness in com- 
pounds than to stimuli of high meaningfulness. But the hyphenated CVCs 
may also have been of greater formal similarity than the words so that 
the results could reflect differential responding on the basis of similarity 
among word elements of the compounds. 

In Underwood, Ham, and Ekstrand's (1962) main experiment, as noted 
previously, single digits from 2 to 8 were associated with compounds of 
three-letter words and colors or of CCCs and colors. Following acquisilion 
to a criterion of one perfect trial, these compounds were continued for 10 
more trials, or colors alone, words alone, or CCCs alone were presented. 
The shift from CCC and color compounds to colors alone had no influence 
on the number of correct responses relative to correct responses to COD 
tinued CCC and color compounds. But the shift to CCCs alone occasione 
a marked decline in correct responses which, at the end of 10 trials with 
the CCCs alone, had not been overcome entirely. In contrast, the shift from 
compounds to words alone produced some but not a pronounced decrement 
in correct responses relative to correct responses to continued compounds- 
The shift to colors produced a somewhat greater decrement, although not 
as great as that occasioned by the shift from CCC and color compounds 10 
CCCs alone. The same relationships among conditions have been obtained 
with names of colors substituted for colors and with overt occurrence 9 
recognition responses to trigram elements of the compounds in the form 0 
spelling them aloud (Jenkins & Bailey, 1964). These results, therefore; 
corroborated those of Sundland and Wickens. 

Removal of colors from Newman and Taylors (1963) compounds of 
colors and CVCs of low formal similarity reduced the number of correct 
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Tesponses slightly. Removal of colors from their compounds of colors and 
CVCs of high formal similarity markedly reduced the number of correct 
responses. Subjects apparently responded to CVCs of low formal similarity 
relatively more often than they did to CVCs of high formal similarity. 
The results of all three experiments suggest that the degree to which 
color elements of compounds are conditioned to responses is, іп part, 
Contingent on characteristics of the word elements or letter-sequence elements 
9f the compounds. The lower the similarity among word or letter sequences, 
the higher their meaningfulness, or both, the greater the likelihood subjects 
Will later respond primarily to the words or to the letter sequences rather 
than to the colors. Differences in relative strengths of recognition responses 
to colors or to word or letter sequences are a presumed basis of the observed 
relationships. 
WO of the conditions of Spear, Ekstrand, and Underwood's (1964) 
experiment involved transfer of responses from compounds to elements. 
* color elements of the compounds were replaced by three-letter words; 
the other elements were again trigrams. Acquisition of single-digit numbers 
45 responses to the compounds was carried to one perfect trial, after which 
© word or trigram elements were presented for 10 trials. On the first 
transfer trial, 6.88 correct responses occurred to the words and 1.92 correct 
responses to the trigrams; during all 10 trials, 75.8 and 52.1 correct 
*esponses occurred to these stimuli, respectively. -— f 
t Abs investigated in this experiment was transfer from acquisition о 
^ COmpound-number list to acquisition of PA lists with the trigrams as 
"umulus members and the words as response members. In one condition, 
© lrigram and word which had appeared in a compound were paired 
“PPropriate) ; in the other condition, the trigram of one compound was 
Paired with the word of another (inappropriate). The pattern of results 
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Responding to More Discriminable Features 


When stimulus members differ in form, in component letters, or in more 
than one dimension, subjects may learn to orient toward and make recogni- 
tion responses only or primarily to those features of the forms, those let- 
ters, or those dimension(s) which are maximally discriminable. Thus, 
Miller and Dollard (1941) have suggested that “а cue which would other- 
wise not be distinctive can acquire greater distinctiveness in two ways: the 
individual may learn to direct his sense organs toward that cue, or he may 
learn to react to that obscure cue with a response, such as counting, which 
produces a more distinctive сие” (р. 74). Mentioned in a subsequent 
elaboration of Miller and Dollard’s (1941, 1950) conceptions of acquired 
distinctiveness and acquired equivalence of cues was the possibility of 
altering the number and probabilities of cue-producing (here recognition) 
responses by “the strengthening of responses of looking for the specific 
parts or part-characteristics which differentiate complex stimuli” (Goss, 
1955, p. 26). More recently, this particular means of enhancing the dis- 
tinctiveness of cues has been labeled cue-selection (Underwood, Ham, & 
Ekstrand, 1962). . 

Familiarization experiences and experiences with elements alone ОГ m 
compounds may produce greater distinctiveness among stimuli based upon 
responding to more discriminable elements. Moreover, meaningfulness 0 
elements, their similarity, or both may influence the occurrence of orienta- 
tion toward and recognition of those elements. Therefore, several of the 
experiments described above are reexamined for any information they 
might provide concerning the course and extent of learning to respond Se 
more or the most dissimilar elements of stimuli. Also analyzed аге the 
results for the transfer phases of the Weiss and Margolius and the Horowitz 
Lippman, Norman, and McConkie experiments. These experiments mig 
be described as involving transfer from compounds to changed compoun ш 

The first of the reexamined experiments is Newman’s (19365). The dis 
tinctive first letters of trigram stimulus members were emphasize by 
information about their distinctiveness or by making them red in contrast 
to black second and third letters. In a third condition all letters were plack- 
During acquisition of responses of three digits when no information ha 
been received about the first letters, reports of the use of red first letters 
and of black first letters were made by almost exactly the same percentage? 
of subjects. Twenty percent more of the subjects who had been informe 
about the distinctiveness of the first letters reported that they used them. 

During acquisition of responses of a single digit, the percentages 
subjects who reported use of the first letters for these three conditions were 
68, 44, and 86, respectively. But in terms of correct responses and also ? 
the free recall and backward recall of entire stimulus members. neithe” 
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information about nor isolation of first letters was facilitative with responses 
of three digits and only instructions may have been facilitative with re- 
sponses of a single digit. Thus, emphasis of distinctive elements and reported 
use of those elements were neither strongly nor consistently related to 
acquisition measures. 
Cohen and Musgrave’s (1964a) results could be interpreted as suggesting 
а direct relationship between Ma of CVC elements of compounds and the 
likelihood of subjects orienting toward the elements, recognizing them, or 
both. Also, their finding for transfer from acquisition with compounds of 
two CVCs of low M, could be regarded as suggesting orientation and 
recognition responses to elements in the first position more often than to 
those in the second position. Since formal similarity among these compounds 
of CVCs of different M, was minimal, the Cohen and Musgrave experiment 
is perhaps the only one which provides relatively unequivocal evidence of 
a direct relationship between meaningfulness of elements of stimuli and 
the probability of subjects orienting toward those elements, recognizing 
them, or both. Except that the relationships are inverse, the results of 
ohen and Musgrave's (19645) later experiment, in which similarity 
Zug elements of compounds was varied, can be interpreted in the same 
y. 
The Sundland and Wickens (1962), Underwood, Ham, and Ekstrand 
is and Newman and Taylor (1963) experiments with compounds of 
це $ or CVCs and colors provide additional information on ee? e 
eg wo subjects’ responding to more discriminable elements. aom 
Ю res ickens, as mentioned earlier, found that subjects e s Ce 
Were ара correctly to words of word and color compoun | 3 : гы 
апа] 2 hyphenated СУС in compounds of such elements Е eg e E 
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funi inference of more frequent orientation and aren se i cal 
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„ Reg 5 
at Subjects Steg SC eg eat recognition responses 
9 colors tha пе i r^ ps ompounds they apparently 
n to words while in CCC and color comp 


те : | 
Зропдед almost exclusively to colors. Newman and Taylors findings, as 


escrih | SC . S _ 
ning, 760 Previously, suggest a greater likelihood of orientation and recog 


it à 
ind leSponses to colors in compounds of colors and CVCs of high 
"Tarte than in compounds of colors and CVCs of low formal similarity. 


arity 
Wood. 


212 7. MEANING AND ASSOCIATION 


In Weiss and Margolius (1954) experiment, acquisition with hyphen- 
ated pairs of CVCs on colored or gray cards was followed by several 
changes: the colored cards remained the same or were changed to gray; 
the hyphenated CVCs remained the same, were changed by replacing the 
first two letters of the second CVC, or were eliminated. Also, the gray cards 
were changed to colored ones and the hyphenated CVCs eliminated. Аз 
measured by recall and relearning of word responses, the change from 
colored to gray cards reduced amount retained over 24 hours relatively 
more than the change in hyphenated CVCs. In fact, removal of the hyphen- 
ated CVCs was a less deleterious change. One interpretation of these findings 
is subjects’ preferential recognition responses to colors rather than {0 
hyphenated CVCs. Alternatively, the change from colors to gray may have 
been relatively greater than the change in CVCs. 

Some additional evidence that subjects had learned to respond primarily 
in terms of differences in color rather than in hyphenated CVCs is provided 
by the approximate equality of trials to learn with compounds of colors 
and hyphenated CVCs and of trials to relearn with colors alone following 
the change from gray to colored cards and elimination of the hyphenated 
CVCs, Relearning with colors alone might have been facilitated by transfer 
based on nonspecific factors. Assuming negligible facilitation from this 
source, this equality suggests that the presence of hyphenated CVCs added 
little to learning with the color and hyphenated CVC compounds. 5 

The first of Horowitz, Lippman, Norman, and McConkie’s (1964) exper 
ments involved acquisition of responses to triad stimulus members, afte! 
which the word in the first, second, or third positions was held intact ап 
the other two words were changed. Whether the changes were in horizontal. 
vertical, or independent triads made no difference in 15 trials of acquisi- 
tion of old responses to the new triads. But the position in which the wo” 
remained the same occasioned a highly significant difference in the form 
of the largest number of correct responses when the word in the first position 
remained intact and the smallest number when the word in the seco? 
position remained intact. А parallel relationship obtained for post-transfer 
recall of stimulus members of original triads to response members. 

These results for position of elements along with those of Cohen and 
Musgrave (1964a, 1964b) for ч 
of low M, or of high similarity may wholly or in part explain Newma 
(1963b) failure to find consistent, significant facilitation for instruction® 
and isolation conditions. Possibly because of reading habits, subjects = 
orient toward and make recognition responses to the initial element © 
compounds. If so, neither instructions nor isolation provided any apprecia le 
additional emphasis of those elements. Terminal elements may prove 


position of elements in compounds of С 5 
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.be oriented toward and recognized more often than intermediate ones, 
Perhaps because the white space to the right permits easier isolation. 
" The stimulus members of Chang and Shepard's (1964) lists were either 
Sight CVC words of high Archer М. and Noble m’ or eight CVC nonwords 
9f low M, and п’. The members of both sets had two different initial con- 
Sonants, two different vowels, and two different terminal consonants. In 
nil pairings, these CVCs were assigned to the responses “one” or "two" 
e that only the first, second, or third pairs of letters (Type Г) or all three 
Pairs of letters (Type VI) were necessary for perfect differential responding. 
© remaining lists consisted of members of the two sets of CVCs paired 
E With eight different letters. 
e Туре 1 assignment, the means of the total number of errors were 
for word and 23 for nonword stimulus members; with Type VI assign- 
ment, the corresponding means were 64 and 74. The faster acquisition with 
Type 1 than with Type VI assignment presumably reflected facilitative effects 
of less time necessary to orient to relatively more distinctive features of the 
stimuli; of recognition responses of shorter latencies, shorter duration, less 
beim and greater distinctiveness; ог of both sets of differences in 
ing to the stimuli. As expected, acquisition rate varied directly with 
“eaningfulness of the stimulus members. The interaction of type of assign- 
б, and meaningfulness was not significant. Thus, type of assignment did 
; have different effects with more meaningful than with less meaningful 
Stimulus members, 
ith lists with 1:1 pairings, the direct effect of meaningfulness was more 
ected. A further analysis of errors with both words and a en 
nu ed a Positively accelerated relationship between number of errors an 
mber of common letters. 
8 n ап experiment by Bower and Wilkenson (Bower & Trabasso, 1964, 
e b D perfect discrimination was possible in forms of ER bet it 
Pairs је in the second position in three-letter stimuli constituted of dit B 
test 9 letters in the first, second, and third positions. In post-acquisi ion 
5 with three-letter stimuli, combinations of two letters, and single letters, 
En one or the other of the second pair of letters in the second position 
Pll ni, subjects responded to combinations of oponent pairs of 
ог to the single letters nearly as well as to the three-letter stimuli. 
> en one of the pairs of letters in the second position was not present, 
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is that elements of high rather than of low meaningfulness, and of low rather 
than of high similarity are likely to be oriented toward and recognized more 
often. In compounds of two elements the initial position may be favored; 
in compounds of three elements the initial and then the terminal position 
may be favored. 

SUMMARY 

Considered here were findings from experiments which involved acquired- 
distinctiveness training, induction of meaning and meaningfulness, response- 
mediated association, and manipulation of the number and strength of 
associations among elements of recognition responses to stimuli and to 
response members. The conditions of all four types of experiments presum- 
ably entail or occasion changes in hierarchies of recognition responses 10 
stimuli, of association responses, or of both. Therefore, relationships ob- 
served in these experiments may contribute to an understanding of the role 
of meaningfulness of stimulus and of response members in PA learning and 
also, perhaps, of the role of their similarity. А 

Because of the infrequent use of verbal stimuli, and, when such stimuli 
were employed, failure to vary their meaningfulness, only a few of the 
experiments involving acquired-distinctiveness training are pertinent, Un- 
fortunately, the results of these few experiments are inconclusive: acquired- 
distinctiveness training with stimuli has not had consistent effects ОП 
subsequent acquisition of lists in which those stimuli were stimulus members 
or response members. { 

The overlap between acquired-distinctiveness training and induction 9 
meaning and meaningfulness was noted. Regardless of this issue, procedures 
which were presumed to alter the meaning and meaningfulness of stimuli 
have also failed to produce consistent transfer to tasks in which those 
stimuli then served as stimulus or response members. 

Most of the available data on response-mediated associations were conr 
sidered irrelevant to understanding their possible role in relationships 
between acquisition rate and meaningfulness. Moreover, information 9 
seeming pertinence had two serious shortcomings: occurrences of mediating 
responses were not observed on a trial-to-trial basis or approximations 
thereto; and the lists employed did not represent adequately different com 
binations of meaningfulness, of similarity, or of both. 

In experiments whose procedures involved simple variations in number 
and strength of associations among elements of recognition responses, the 
larger the number of elements and the weaker the associations among then» 
the slower the acquisition. These relationships are consistent with an inter- 
pretation of effects of meaningfulness at least partly in terms of integration 
and availability of recognition responses to stimulus and to response 
members. 
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Number of and associations among elements also appear as variables in 
experiments on transfer from elements presented separately to those same 
elements presented simultaneously in compounds and on transfer from 
compounds to elements. The apparent direct relationship between extent 
of transfer and meaningfulness and the inverse relationship between extent 
transfer and similarity of elements in compounds can be interpreted as 
eh differential strengths of occurrence of recognition responses to those 
mes. For stimulus members of three and possibly more elements, the 
боты р between extent of transfer and position of elements may be 

shaped. The advantage of the first position can be attributed to initial 
oo toward and hence stronger recognition responses to — ~ 
als Position; on a post factum basis, the advantage of the last posi 

attributed to stronger recognition responses. — 
of i gi of experiments on transfer from compounds S сот eier 
we © other experiments involving transfer from compounds to © ро ^ 

те reexamined in terms of the notion that effects of meaningfu ness, 
eaclliarization, and similarity may be in part attributable to differential 
не и extent of orientation toward and recognition песна 
о ais most discriminable elements of complex stimuli. The wes ex 
see in several experiments could ђе interpreted as re 

ntial changes, 
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Summary, Significance, 


and Suggestions 


. Presented first is an over-all summary of findings and suggested conclu- 
Slons regarding effects of meaningfulness, similarity, familiarization, and 
meaning and association in PA learning, as described in the chapters devoted 
iach to normative and experimental studies. The theoretical analyses 
“ge rs been proposed are then summarized preliminary to considera- 
es _ фе significance for these analyses of the empirical findings and 
thane ee Such consideration has the dual function of bringing data and 
em ogether and of preparing the way for suggestions about future 
and и meaningfulness, similarity, familiarization, and meaning 
x vimm in PA learning. These suggestions were deferred for develop- 
"n iw rather than separately in the chapters on effects of these variables 

learning. 
SUMMARY 
ша шш chapter devoted primarily to data was on scaling of meaningful- 
Deia related attributes. Subsequent chapters were concerned with mean- 
uL ei in PA learning and then with effects of similarity, familiarization, 
aning and association. 


Sealings of Meaningfulness and Related Attributes 

жо general techniques for the scaling of meaningfulness and related 

и of discrete stimuli and of pairs of stimuli were distinguished: 

, "ne Subjects to produce associations, stimuli for responses supplied 

of these imenters, and counts of frequency of occurrence or of изе. The first 

аек, тещ techniques was divided into single associations and multiple 
s. The second general technique was divided into experimenter- 
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supplied discrete stimuli or continuous stimuli either of which might be 
used to obtain single or multiple associations. The semantic differential for- 
mat was viewed as the special case of multiple associations to experimenter- 
supplied continuous stimuli whose extremes are defined by bipolar adjectives. 

Meaningfulness of members of sets of discrete stimuli has been scaled by 
different general and more specific techniques using the same and different 
groups of subjects at different times under the same and different instruc- 
tional and other conditions. The stimuli have been primarily verbal, but 
some have been nonverbal; the most extensive norms are for words and 
nonwords of CVC structure. Significant coefficients of correlation from 52 
to .99 have been obtained for pairs of values for the same sets of stimuli 
which have ranged in number from 10 to 1933. 

Meaningfulness values of discrete verbal stimuli as obtained by different 
techniques are related directly to additional attributes of stimuli which 
include counted frequency of occurrence of stimuli; ratings of stimuli for 
familiarity, ease of learning, emotionality and social values; and their short- 
term retention by recognition. Meaningfulness and word-recognition thresh- 
olds of stimuli may be related inversely, with some uncertainty about this 
relationship for nonword CVCs. Values for each of the additional attributes 
proved, in general, to be related to values for one or more of the other 
additional attributes. For example, counted and rated frequencies of use 
have correlated highly. 

Pairs of stimuli have been scaled for attributes such as estimated stre 
of the association between members of the pair, estimated co-occurrence 9 
referents of members of pairs, similarity of their meaning, and vividness 0 
connotation. Values for meaningfulness of pairs have apparently not been 
reported. Correlations among these attributes of pairs of stimuli have 
usually been significant, but not always. For example, in one investigatio” 
the coeficient of correlation for strength of association and similarity 0 
meaning was .90; but the coefficients for each of these variables and viyo 
ness of connotation were only .17 and .09. Meaningfulness and other at 
tributes of discrete stimuli have sometimes proved predictive of values 0 
attributes of pairs constituted of those stimuli. 

Among the areas in which further research with discrete stimuli 
viewed as desirable were counts of frequencies of phoneme-sequence® : 
various lengths and also counts of frequencies of words in both written ап 
spoken protocols which reflect more contemporary exposure and use. Thes? 
protocols should allow for differences in various personal and social factot® 
Semantic counts based on these protocols were viewed as a related nee” 

Using meaningfulness based on multiple associations, further scalings ° 
bigrams, of CVCs, and of samples of trigrams of other structures 8$ we 
words from English and from other languages were proposed. Ratings 
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pronunciability and, perhaps, for familiarity were considered important 
Supplementary information. Moreover, these scalings should also be by 
Subjects other than college undergraduates, including children and adoles- 
Cents. These suggestions for scalings of discrete stimuli were extended to 
Pairs of stimuli. 

Viewed as requiring detailed attention was the extent of congruence be- 
tween hierarchies of associations to individual stimuli based on groups and 
for individual subjects. 


Meaningfulness in PA Learning 

Construction and use of lists of PA units whose stimulus members, re- 
Sponse members, or both represent different values of meaningfulness or 
related attributes were discussed in terms of various complete and incom- 
plete orthogonal combinations of those values. Assignment of combinations 
of values or designs to lists was described in terms of unmixed, mixed, and 
Partly mixed lists. Lists are unmixed when all PA units of each different 
list represent a different one of the combinations of values. Lists are mixed 
When one or more pairs representing all of the combinations are presented 
as a single list. Lists are partly mixed when PA units representing two or 
More but not all combinations of values are assigned to one list and the 
remaining PA units are assigned to one or more other lists. All, more than 
Опе but not all, or only one of unmixed or partly mixed lists can be 
administered to the same subjects. . 

Complete orthogonal designs permit assessment of the relative potency 
and interaction between or among two or more component variables. Find- 
mgs for meaningfulness of discrete stimuli by means of such designs for 
unmixed, partly mixed, and mixed lists of PA units have indicated fre- 
quently, but not without exception, that acquisition rate and meaningfulness 
of stimulus members and of response members are related directly. Mean- 
Ingfülness of response members has usually but not always proved more 
Potent than meaningfulness of stimulus members. With greater potency of 
Tesponse members, acquisition rates for the four combinations of a 2x2 
"sign increase in the order low-low, high-low, low-high, and high-high 
Meaningfulness of stimulus and response members. Significant interactions 
tween meaningfulness of stimulus and of response members do occur but 
Cxceptions are common. The significant interactions are typically but not 
always in the form of greater effects of meaningfulness of stimulus members 
ог decreasing values of meaningfulness of response members and the 
Converse, 

Findings of experiments employing various incomplete orthogonal designs 
ave been reasonably consistent with expectations based on results for the same 
combinations of meaningfulness within complete orthogonal designs. Also, 

ndings with both complete and incomplete orthogonal designs have usually 
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held up over various other conditions such as anticipation or recall formats 
of presentation, administration to subjects individually or in groups, and 
%ОВМ. 

Data on effects of attributes of discrete stimuli other than meaningfulness 
are scarce. However, differences in such attributes of response members have 
typically proved more potent than comparable differences in stimulus 
members. 

Backward recall of stimulus members is related directly to meaningful- 
ness of stimulus and of response members. The former has often been the 
more potent variable. Data on effects of meaningfulness on retention and 
transfer were noted; at present they are too limited to warrant апу соп" 
clusions about direction and extent of effects of meaningfulness and related 
attributes either without or with adjustments for differences in acquisi- 
tion rate. 

Attributes of pairs of stimuli have usually been employed to specify 
initial strengths of relationships between stimulus members and response 
members of the same or different units. For relationships between the 
stimulus member and response member of the same unit, greater initial 
strengths of association occasion faster acquisition. For relationships involv- 
ing stimulus members, response members, or both of different units, the 
usual outcome has been retardation in rates relative to rates for pairs in 
which initial associations between stimulus and response members of the 
same unit are varied and other intra-list associations are weak. 


Similarity 

Relative distance(s) along physical dimensions, common letters °" 
phonemes, common meaning, and subjects’ reactions in the form of judg- 
ments or interstimulus generalization errors were mentioned as the bases for 
scalings of similarity between or among stimuli. After noting specific tech- 
niques for defining similarity for each of these kinds of information about 
stimuli or about stimuli and subjects reactions to them, the stimuli, tech 
niques and outcomes of various scalings were summarized. Similarity among 
the same stimuli has occasionally been determined by two or more different 
techniques and resultant values correlated. The values of the coeficients thus 
obtained have not always been significant. However, they have been signi 
cant with sufficient frequency to justify a conclusion of direct relationships 
between values of similarity among members of sets of stimuli, particularly 
when the values have been obtained by different techniques applied to ше 
same basis for scaling similarity. 

Experiments concerned with similarity of verbal stimuli were divided 
those in which similarity alone was varied and those in which both similar 
ity and meaningfulness were varied. The former were divided further into 
those with verbal and with nonverbal stimuli. Most of the experiments ш 
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similarity alone have been with incomplete orthogonal designs. However, 
2x2 orthogonal designs have been realized in unmixed lists. In general, 
acquisition rate and similarity of stimulus members and similarity of 
тезропзе members have been related inversely with similarity of stimulus 
members the more potent variable. The apparent order of increasing rates 
is high-high, high-low, low-high, and low-low. Nothing in the outcomes of 
experiments in which incomplete orthogonal designs have been employed 
Seems seriously contrary to this conclusion. Moreover, findings with both 
complete and incomplete orthogonal designs suggest that the inverse rela- 
tionships hold for similarity specified in several ways and across conditions 
Such as massed or distributed trials, %ORM, and recall or anticipation 
formats of presentation. Similarity of stimulus members and of response 
members have also been related inversely to backward recall of stimulus 
members. Whether or not these variables differ in potency is uncertain. 
Similarity and meaningfulness of stimulus and response members have 
been combined in both complete and incomplete orthogonal designs realized 
11 unmixed, partly mixed, and mixed lists. The relationships which have 
Obtained for similarity of stimulus and of response members disregarding 
Meaningfulness, and for meaningfulness of stimulus and response members 
"regarding similarity, have proved essentially the same аз those obtained 
With comparable differences in similarity alone or in meaningfulness alone. 
With complete orthogonal designs realized in unmixed and mixed lists, 
Interactions involving similarity and meaningfulness have not generally 
een significant. Thus, relationships for similarity hold for different com- 
"nàtions of meaningfulness, and conversely. | 
Again, findings of effects on acquisition rate of similarity and meaning- 
ulness combined in incomplete orthogonal designs appear consistent with 
ndings obtained with complete orthogonal designs. Also, observed direct 
relationships for meaningfulness and inverse relationships for similarity 
ave held generally over various other conditions such as %ORM, format 
of Presentation, individual or group administration, and durations of stimu- 
"S members alone and with response members. Similarity alone or with 
Meaningfulness has rarely been combined with other variables in designs 


which are orthogonal for all variables. 


Familiarization 

Familiarization of stimuli has been accomplished by three different 
Benera] techniques. One technique is repeated elicitation of recognition 
Tesponses to stimuli on the supposition of thereby increasing their integra- 
Чоп and availability. Some variations of this technique have been regarded 
as familiarization by some investigators and as satiation by others. The 
expectations of facilitative and inhibitory consequences for subsequent 
acquisition are diametrically opposed. Two other techniques are presenta- 
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tion of stimuli to be familiarized in other learning tasks and strengthening 
of responses other than recognition responses. Both may also involve inci 
dental strengthening or weakening of recognition responses. Sach 

When placed within the broader framework of paradigms for experimen s 
on transfer, familiarization or satiation was viewed as involving changes 
in responses to stimuli alone rather than paired. Noted for comparison were 
conventional paradigms of transfer in which one or both members of pairs 
of stimuli are changed from the first task to the second task. 

Effects of familiarization have been investigated by means of both com- 
plete and incomplete orthogonal designs. In the simplest complete og 
onal design, stimulus members which have or have not been familiarize 
or satiated are combined with response members which have or have e? 
been familiarized or satiated. Familiarization of stimulus members ап 
also of response members have had facilitative, no, and inhibitory pw] 
on acquisition rate. These contradictory findings have often been for mes 
iarization by the same or similar variations within the same genera 
technique. | = ad 

One of the explanations offered for inhibitory effects of satiation, f» 
familiarization might be included, is decreased meaning of stimuli. E 
sponse interference arising from at least three different sources is an pec 
tive or supplementary explanation. Recognition responses to other dani 
ized stimuli of the list is one of the proposed sources. Another is cera 
responses to irrelevant stimuli of familiarization lists. The third source ie 
repetitions of the recognition response to each stimulus as a consequen e 
of the formation of chains of recognition responses during at least som! 
familiarization experiences. 


Meaning and Association venei 
Discussed under meaning and association were acquired-distinctiven 
training, induction of meaning and meaningfulness, response mediation E 
associations between stimulus members and response members, and € 
lation of number of and associations among elements of recognition S 

sponses to stimulus and to response members. 


ACQUIRED-DISTINCTIVENESS TRAINING 

Acquired-distinctiveness training was regarded as establishing or str! 5 
ening dissimilar recognition responses, association responses, OT both ve 
similar stimuli. Noted were the relationships between acquired-distinc? И 
ness training and other paradigms generated by combining binary al 
similarity of stimulus members, similarity of mediating responses tO me? 
members, similarity of response members and recognition responses 10 : v 
and initial strengths of associations between stimuli produced by media 
responses and recognition responses to response members. 


ength- 
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The use of nonverbal stimuli in most experiments on acquired distinctive- 
ness and lack of information about the meaningfulness of those stimuli were 
viewed as rendering the outcomes of most experiments on acquired-dis- 
tinctiveness training of little or no pertinence to possible interpretation of 
effects of meaningfulness of stimuli in terms of acquired distinctiveness. In 
the few, possibly pertinent experiments, acquired-distinctiveness training of 
Stimulus members had facilitative, no, or inhibitory effects on acquisition of 
PA lists, Acquired-distinctiveness training of response members had no or 
facilitative effects, 


INDUCTION op MEANING AND MEANINGFULNESS 

Acquired-distinctiveness training and induction of meaning and meaning- 
ulness overlap. The latter was viewed as primarily the formation or 
Strengthening of associations between a stimulus and from one to several 
different association responses. Only a few experiments are available on 
transfer from induction of meaning and meaningfulness of stimuli to 
acquisition of lists in which those stimuli appear as stimulus and response 
members, Again the outcomes are not sufficiently consistent to permit con- 
clusions either about occurrence of transfer or about those conditions which 


might influence direction and extent of transfer. 


RESPoNsE.Mepratep ASSOCIATIONS 

Associations between stimulus members and recognition responses to 
TéSponse members may be mediated by association responses. Considered, 
at best, as indirect evidence of response mediation of associations were intra- 
181 or extra.list intrusion errors, and also findings of experiments on medi- 
ate or Tesponse-mediated associations and of those involving similarity speci- 
ed by common meaning. Then considered were subjects’ reports of their 
Manner of forming a particular association. These reports seemingly offer 
Te Support for inferences of response mediation of associations between 
Stimulus members and recognition responses to response members. Extent 
Ё subjects? use of mediating responses, however, has not yet been related 
satisfactorily to meaningfulness of stimulus and response members; and 
Such relationships are requisite to interpretations of effects of meaning- 
ulness of stimulus and response members through facilitative mediating 
тезропзез. 


Dous OF AND ASSOCIATIONS AMONG ELEMENTS 
‘scussed in connection with number of and associations among elements 
Simple variations, transfer from elements to ee K: sen 
egen, and responding to more discriminable features of stimuli. Simple 
о tations were divided into experiments in which number of letter, syllable, 
г Word elements were varied and experiments involving compounds of syl- 
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lables or words and colors. With the former variations, acquisition rate was 
related inversely to number of elements of stimulus and response members. 
Also, available data suggest direct effects on acquisition rate of strength of 
associations between elements of stimulus and of response members and 
between the last element of stimulus members and the first element of те 
sponse members. Although not without exception, acquisition is apparently 
faster with stimulus members which are compounds of words or syllables 
and colors than with stimulus members which are words or colors alone. 

Letters, syllables, words, or other stimuli can be presented alone 85 
elements and then together as elements in compounds. Conversely, two oF 
more of such stimuli can’ be presented together in compounds and then 
alone as elements. For changes from letter, syllable, or word elements alone 
to those elements in compounds, the data are consistent in showing longer 
latencies and fewer correct responses. Extent of such decrements, however: 
is apparently contingent on the pattern of relationships between stimuli in 
compounds and the responses they elicit when presented alone. Thus, decre 
ments are smaller for compounds in which both elements have been 8559" 
ciated with the same response (convergent) than for compounds in which 
each of two elements was associated with different responses (divergent 

Changes from compounds of letters, syllables, or words to component 
stimuli alone as elements occasion longer latencies and fewer correct Ie 
sponses. However, the more meaningful the elements the smaller the decre 
ments. Also, the decrements are smaller for elements in the first of two 
positions and in the first and last of three positions. 

Whether or not changes from compounds of syllables or words and color$ 
to those elements alone produce decrements depends, in part, on whether 
syllables or words were elements of the compounds. With syllables of iod 
meaningfulness and, perhaps, of high similarity combined with dissimi!à 
colors, a change to syllables alone may occasion a considerable decrement bu 
a change to colors alone may occasion no or smaller decrements. With wo” à 
of high meaningfulness and, perhaps, of low similarity combined with dis 
similar colors, a change to words alone may occasion little or no decremen 
A change to colors may occasion somewhat larger decrements, but not PA 
large as those occasioned by a change from syllable and color compoun 
to syllables alone. 

Learning to orient toward and make recognition responses to more 01 em 
most discriminable features of complex stimuli is another of the changes : у 
stimulus-response relationships which may be brought about by familiari" 
tion and hence may be of some significance for the interpretation 0 
role of meaningfulness in acquisition. Such changes are also pertinent e 
interpretations of the role of similarity. Accordingly, some of the exper" 
ments involving simple variations and transfer from elements 10 SE 


THEORETICAL ANALYSES AND SIGNIFICANCE 225 


pounds and from compounds to elements were reexamined for evidence of 
subjects? learning to orient toward and recognize more or the most dis- 
criminable features of complex stimuli. Examined also were two experiments 
9n transfer from compounds to other compounds. 

Considered as evidence for the presumed changes in orientation. and 
recognition responses were subjects’ reports of their responses in terms of 
elements of compounds of words or syllables and colors. Mentioned earlier 
Were differential effects of attributes of members of compounds and their 
Position on transfer from compounds to elements. Position apparently also 
influences transfer from compounds to other compounds. These differential 
effects may be interpreted as reflecting stronger tendencies for subjects to 
Orient toward and to make recognition responses to some elements of com- 
Plex stimuli than to other elements. Presumably the preferred elements are 
those which maximize the distinctiveness of the stimuli which is, of course, 
acquired distinctiveness of cues or response-mediated dissimilarity. 


THEORETICAL ANALYSES AND SIGNIFICANCE OF 
EMPIRICAL FINDINGS AND CONCLUSIONS 


Theoretical Analyses 


Preceding the theoretical analyses was а description of attributes of 
stimuli and stimulus-response relationships in terms of verbal repertoires of 
Stimuli and of their similarity. The former were viewed as constituted of 

lerarchies of recognition responses and of association responses. Latency, 
uration, and form were distinguished as measures of recognition responses 
Which, it was proposed, are reflected in ratings of pronunciability and, con- 
ee of familiarity, emotionality, and other attributes. Number of differ- 

rms of association responses and latency and duration of each response 
Were distinguished as attributes of association hierarchies. Specifications of 
neaningfulness by Ma, Ma, and M, were regarded as defined by or related 

9 latency and form of association responses and, perhaps, to their duration. 
Sa © specific theoretical analyses were in terms of attributes of stimulus 
t pem response members, and relationships between them. The general 
Den of proposals with respect to attributes of stimulus and of mod 
ës ers was reduction of ostensibly different attributes to integration о 
weens) responses to those members and, consequently, to their greater, 
E ш, lity. Integration of recognition responses was specified in termy 

. Speeds of evocation and completion and stability of form. Association 
ше. атеМез of stimulus and response members as reflected in measures of 

“aningfulness were viewed as significant primarily as correlates ‘of speed 


and 5 Bn 
ability of recognition responses. 
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The important consequences of faster and more stable NONE, 
responses were conceived as more time for rehearsal of those responses an 
of association responses as well as for anticipation or recall of recognition 
responses to response members. Also, identification of stimuli as belonging 
to particular lists and as stimulus members or response members was pre- 
sumably facilitated. Finally, dissimilar recognition responses to stimulus 
members were conceived as providing response-mediated similarity among 
stimulus members. 

Direct and indirect relationships between stimulus members and response 
members were distinguished. Direct relationships include those between 
stimulus members as a whole or the last elements thereof and recognition 
responses to response members as a whole or the first elements thereof. 
These relationships might be based on similarity of members of pairs № 
two previously associated stimuli. . А 

Distinguished as one form of indirect relationship was mediation 0 
associations between stimulus members and response members by association 
responses to stimulus members, response members, or both. Also noted were 
possible indirect relationships by means of principles. 


Significance of Empirical Findings and Conclusions 


Empirical findings and conclusions of significance for the theoretical 
analyses of effects of attributes of stimulus and of response members e 
evaluated. Then considered is information on relationships between stimu ы 
members and response members. 


STIMULUS MEMBERS 


Were meaningfulness of stimulus members a direct indicant of different 
tion of or dissimilarity among stimulus members, the inverse relationship 
between acquisition rate and similarity for stimulus members of y 
meaningfulness should be less pronounced than the inverse relationshiP ion 
stimulus members of low meaningfulness. In general, no such interact e 
has been observed. Therefore, this interpretation of meaningfulness might 
questioned. ote 

Familiarization has been conceived as bringing about faster and ™ 
stable recognition responses. These changes, supplemented perhaps ine 
dissimilar association responses established by acquired-distinctiveness = 
ing and by induction of meaning and meaningfulness, might also incre m” 
acquired distinctiveness or response-mediated dissimilarity of stimulus as 
bers. Under appropriate conditions of presentation, greater response medi? 
dissimilarity might lead to faster acquisition of the further new mp, 
However, no consistent results of sufficient generality have yet been тер? 
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to Warrant conclusions of consistent effects of familiarization, acquired- 
distinctiveness training, or induction of meaning and meaningfulness of 
stimuli on subsequent acquisition of PA lists in which those stimuli are 
stimulus members. Replicable, general effects are requisite to any con- 
clusions about the adequacy of theoretical analyses of the bases of the 
direct relationship between acquisition rate and meaningfulness of stimulus 
members, 

Strength of associations between and among elements of stimulus members 
are related directly to acquisition rate. On some evidence, this relationship 
may be stronger than that between acquisition rate and meaningfulness. These 
findings, in conjunction with indications of an inverse relationship between 
acquisition rate and number of elements of stimulus members, constitute 
additional support for the reduction of meaningfulness to attributes of recog- 
nition responses. Consistent with the notion of such reduction, but presently 
quite indirect evidence, are the indications of stronger associations to more 
meaningful and, perhaps, less similar elements of compounds. 


Response MEMBERS 


The expected interaction of a less pronounced effect of similarity of 
"éSponse members for response members of high meaningfulness than for 
тезропзе members of low meaningfulness has yet to be obtained. The 
*Xpected facilitative effects of familiarization of response members on 
Subsequent PA learning may have been obtained relatively more often 
than facilitative effects of familiarization of stimulus members. But the 
ndings for response members are not yet sufficient and consistent to 
Support the proposal that familiarization brings about greater integration 
and hence availability of recognition responses which, in turn, occasion the 
тесі relationship between acquisition rate and meaningfulness of response 
members, However, the inverse relationship between acquisition rate and 
number of elements and the direct relationship between acquisition rate and 
Strength of associations between and among elements of response members 
SUpport the proposals regarding integration and availability. 

Induction of meaning and meaningfulness of response members may 
"ya За faster acquisition; but present data do not — а bierg 
ers p е due to Send mëaning ane кон ы any 
ае ве, Instead, the more parsimonious inl и тен ec? 
integr lon due to induction of meaning and meaning Цела. дш 

ation and availability of recognition responses. Thus, induction o 
n caning and meaningfulness may have functioned as an indirect means 
,IDereasing familiarization. Often, acquired-distinctiveness training can 


ei К 
nterpreted in the same way. 
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RELATIONSHIPS BETWEEN STIMULUS MEMBERS AND RESPONSE MEMBERS 


Strengths of associations between stimulus members and response mem- 
bers as specified by ratings for pairs of stimuli and acquisition rate аге 
related directly. Such ratings for pairs of stimuli and meaningfulness of 
the discrete stimuli constituting those pairs may sometimes be related 
positively. Except when ratings of attributes of pairs are among the ex- 
perimental variables, however, stimulus and response members of PA 
units are selected with the intention of precluding associations between 
members of a unit. Assuming the achievement of this intention, data ОП 
relationships between acquisition rate and attributes of pairs may supple- 
ment but add little directly to explanation of the role of meaningfulness 
of discrete members in acquisition. At most, such data support an analysis 
of PA learning in terms of a chain of responses within each PA unit of 
which the association between all or parts of stimulus and of response mem- 
bers is one link. The same conclusion holds for the significance of available 
data on strength of associations between stimulus members and response 
members specified by association norms and for strength of associations 
between the last letter of stimulus members and the first letter of response 
members. 

Some shortcomings of available data on response mediation of associations 
between stimulus members and recognition responses to response members 


were noted earlier. Until strengths of possible mediating responses can ђе 
D + H H n + 5 
specified a priori and in relationship to meaningfulness of stimulus пее 
u 


and response members, response mediation must remain a plausible e 

А Е = « orete 
conjectural basis for explaining the effects of meaningfulness of discre 
stimuli. 


SUGGESTIONS 


The shortcomings of experiments on acquired-distinctiveness training 
induction of meaning and meaningfulness, response-mediated association» 
and number of and associations among elements noted previously constitut? 
implicit suggestions of problems requiring further experimentation. Som? 
but not all of these suggestions are made explicit here along with addition? 
suggestions. Advanced first are suggestions which concern attributes : 
and experiences with stimuli prior to acquisition of PA lists consisting : 
such stimuli whether the prior experiences were in extra-experimental = 
experimental situations. Then mentioned are suggestions for experiments B 
acquisition of PA tasks for which meaningfulness of stimulus member? 
response members, or both are variables along with, perhaps, their similarity" 


Prior to Acquisition 


Execution of the further normative studies suggested in Chapter 2 should 
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Provide all or a substantial part of the information about verbal repertoires 
of verbal and nonverbal stimuli necessary to specify initial relationships 
of and among stimulus members and response members in greater detail 
and with greater precision. Required specifically are estimates of strengths 
9f all initial direct and indirect associations among stimulus members, 
among response members, between stimulus members and paired response 
members and the converse, and between stimulus members and other response 
members and the converse. Required also are estimates of the strengths 
of all other responses evoked by stimuli of a list. To achieve such specifica- 
tions of initia] relationships without overwhelming complexity, lists may 
have to ђе shortened from the typical of eight to 12 units to, at most, four 
to six units, 

В Strengths. of initial relationships may be estimated for groups or for 
individuals by means of norms for the same or different groups or indi- 
viduals, Ultimately, for final critical tests of implications of theoretical 
analyses, estimation of initial relationships for individual subjects may 
© Necessary. At present such specification is probably premature. A reason- 
able compromise may be to use relatively homogeneous groups of subjects 
(Spence, 1956) of which an example is Shapiro 's (1963b) use of subgroups 
of children with high and low commonality scores who, respectively, deviated 
“ast and most from norms based on the entire group. ' 
Initial relationships may also be established by means of prior experiences 
„eXperimental situations. These experiences include familiarization and 
Haten, acquired-distinctiveness training, induction of meaning and means 
ingfulness, formation of the associations presumed for response-mediated 
association, and training with compounds or with elements. Some or all of 
these experiences presumably involve learning to orient toward and recognize 
‚поте ог the most discriminable features of complex stimuli. Thus far, find- 
1188 and Conclusions regarding direction and extent of transfer from most 
от all of these experiences are equivocal both for subsequent PA learning in 
8eneral and аз evidence for assessing the adequacy of theoretical analyses 
of effects of meaningfulness and similarity. In view of this equivocality, use 


of $ 
these experiences might be abandoned. 


ете constructively, further research might be undertaken. Such piece 
b 5 at least three facets, The first is more detailed assessment of P c en 
enc Ulus-response relationships during familiarization and E ion a 
im “5 With stimuli in experimental situations. The purge и orm . 
ай рег se. It might also clarify similarities and di iiid among 
вш ences Often assumed to be different but which may overlap, as an 
s ed, for example, with respect to пица дин E . 
јао oi of meaning and meaningfulness as means of bringing а 

Ponse-mediated dissimilarity. 


in 
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The second facet is determination of the direction and extent of transfer 
from such experiences with stimuli not to the entire course of acquisition 
of further tasks but rather to initial stimulus-response relationships of those 
tasks. Better information than is now available must be obtained about 
conditions which assure or preclude transfer from terminal relationships 
of the prior task to initial relationships of the next task. Further acquisition 
begins from the latter relationships. 

The third facet is assessments of changes in initial бб ачаар осоо 
relationships during subsequent acquisition of РА lists. Changes in initia 
stimulus-response relationships specified by means of norms should also 
be followed. The suggestion of these assessments might be regarded as the 
transition to proposals concerning the acquisition of PA lists. Before dis- 
cussing additional proposals concerning acquisition of PA lists, however, 
the possible problem of successive regression of initial stimulus-response 
relationships should be discussed. . { 

Experiences designed to establish initial stimulus-response relationships 9 
subsequent PA tasks represent, in turn, modifications of the stimulus-response 
relationships which obtain at the beginning of those experiences. In order b 
hold the scope of experiments within reasonable limits in terms of time per 
subject and number of conditions, if for no other reasons, the regressive 
specification of initial stimulus-response relationships cannot be pursue 
profitably. Alternatively, different experiences in experimental situations suc 
as familiarization can be imposed on diverse patterns of initial stimulus- 
response relationships, particularly patterns in which most intra-task p 
extra-task relationships are at low strengths. Whether or not achieved, | т 
use of nonword syllables and bisyllables represents an attempt to assure m 
levels of initial strengths of intra-task and extra-task relationships. 


During Acquisition 


Often ignored are two classes of variables which may have considerable 
influence on direction and extent of transfer to acquisition of PA lists fro 
familiarization and other experiences. These are instructions to subjects en 
temporal parameters. Despite some relatively unpromising available da 
(e.g, Newman, 1963b), component aspects of instructions might be vane 
Thus, when familiarization and other experiences have preceded the 
task, extent to which subjects are instructed to use those experiences € 
the nature of these instructions could be manipulated. The “unconseiot i 
transfer of such experiences to acquisition of the PA task which is usually 
assumed is but one possible condition. Also, this assumption may be ei 
correct as transfer may occur only for those subjects who, somehow, manag 
to give themselves the "proper" instructions. d 

Most experiments on response-mediated phenomena have been execute 


d 
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with little or no consideration of the time necessary for the occurrence of 
chains of two or more responses. The acquisition of correct responses of PA 
tasks almost certainly entails a third stage or set of changes, achievement 
of the speeds of evocation and completion necessary to anticipate or to recall 
Tecognition responses to response members within the usual short anticipation 
or short recall intervals. That correct associations between stimulus members 
and recognition responses to response members have reached levels of strength 
Which are not demonstrated completely in short intervals is shown by recent 
findings (Nodine, 1963; Price, 1963). Necessary in order to provide optimal 
Intervals for anticipation or recall and for the formation and use of direct 
and indirect associations are more extensive parametric investigations of 
effects оп acquisition of temporal parameters such as duration of stimulus 
members alone and duration of stimulus members and response members 
together, 

Presuming attempts to obtain prior or concurrent information on effects 
of instructional and temporal parameters, several kinds of additional data 
are necessary. One kind are data on essentially trial-by-trial changes not 
only in responses anticipated or recalled correctly but also about subjects" 
recognition and association responses to stimulus members and to response 
members. Included here would be the changes in initial stimulus-response 
relationships mentioned earlier. These changes might be determined by 
Tequiring subjects to make recognition and any association responses 
“vertly during trials or after each trial without, however, specification of 
the forms of those responses. Recall of stimulus members and of response 
members, perhaps after each trial, might provide supplementary or corrob- 
orative information. Assumed is observation of these changes for lists 
and pairs representing different combinations of meaningfulness and simi- 
arity, Concurrently or subsequently the lists and pairs should represent 
differen, combinations of prior experiences in experimental situations such 
as familiarization and acquired-distinctiveness training. 

Nother kind of desirable additional data concerns the influence of 
number and strengths of associations among elements, particularly when 
these variables are manipulated independently of meaningfulness and simi- 
"id (Baddelay, 1961b). Before some critical experiments can be under- 
taken, however, better data on letter and phoneme sequences and on associa- 
lions of «p» letters or phonemes to stimuli of “п” letters or phonemes may 
* required, 6 . 
till another kind of additional data is for subjects known to differ in 
1а] stimulus-response relationships. These may be approached аз more 
Self differences within differences specified by means of norms for 
ш, Írom which those individuals were selected. To carry out = 

Periments, subjects at ages and educational achievements less than those 


init 
m 
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of college students may be necessary. In all of the experiments undertaken 
to obtain these kinds of data, use of two values of variables must be extended 
to use of three and more values. 

Of possible value in many experiments are response measures in addition 
to such conventional measures as trials to criterion, correct responses ог 
errors per trial to criterion, and correct responses during each or blocks 
of fixed number of trials (Cook, 1962). Included are measures such as 
frequencies of partially correct responses and of completely and partially 
incorrect responses. Distinction of responses as originating within and outside 
of a list may be useful. Refinement of many of these measures is possible, 
including lengths of runs of correct and of various types of incorrect 
responses and also trials and correct responses or errors per trial to increas- 
ingly stringent criteria. Post-criterion occurrences of correct and incorrect 
responses might be reported. 

The conclusion, in short, is that experimentation on meaningfulness, 
similarity, and familiarization in acquisition of PA lists has just begun. 
Available data identify some variables and show the contours of their 
effects but little more. Until better data on acquisition are available, 
certain endeavors can be of only limited significance. Illustrative ате 
critical tests of theoretical proposals regarding the bases of effects of mean- 
ingfulness, development of more precise mathematical representations 0 
PA learning of interesting generality, and evaluation of hypotheses of the 
manner of formation of associations. 


Appendix 


d the rationale for 


Th i 
€ groupings of the 12 experiments reported here an 
they are here de- 


th 

"dd ра were described in Chapter 1. Accordingly, 

Fach nsn age in approximately the order in which they were executed. 

results, The г n reported in terms of its purpose and design, method, and 

абан of esults are then discussed and the experiment summarized. Co- 
of each experiment are noted immediately below its title. 


EXPERIMENT 1 


Acquisition and Retention of Unmixed Lists as Functions of 
Meaningfulness and 


Similarity of Stimulus Members, 
Similarity of Response Members, and WORM 


wira Nancy J. Cobb, Nancy C. Farrick, 
Nancy A. Mello, AND Sally L. Perry 


PURPOSE AND DESIGN 
I 
<i Nodine, Gregory, Taub, and Kennedy’s (1962) Experiments IA 
tion 0% acquisition of four-unit РА lists and performance under postacquisi- 
of iur; Wéiee were investigated as functions of meaningfulness and similarity 
ulus and of response members combined orthogonally with %ORM. 


Our of А : 
these five variables were incorporated in the present investigation of 


acquisiti 
ein. tion and then retention under postacquisition 0% ORM. The variable 
bers which, in the earlier 


Ow; 
halt n by the column headings and va 
e Table A1. 
ot А 
маец Experiment 1 and the earlier expe 
With Ke acquisition and then performance un 
S representing different combinations © 
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riments, the rationale for in- 
der postacquisition 0% ORM 
f meaningfulness and simi- 
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TABLE A1 
Design of Experiment 1 with Means of Trials to Criterion and of Correct Responses per 
Trial for 16 Postacquisition Trials under 0% ORM for Experiment 1 and for the Same 
Combinations of Conditions of Goss, Nodine, Gregory, Taub, and Kennedy's (1962) Experi- 
ments ТА and IB; in Experiment 1 the Change to 07; ORM Was 24 Hours after Acquisition, 
in Experiments IA and IB the Change Was Immediate 


Stimulus , Response ` Trials Correct responses" 
simi- Simi- Meaning- %ORM Exps. Exps- 
larity larity fulness Exp. 1¢ IA, IB Exp. 15 IA, IB 
Low Low High 100 3.8 пл 3.0 3.1 

25 12.2 15.1 3.4 3.8 

Low 100 12.4 13.5 2.0 2.9 

25 18.4 26.4 3.0 3.4 

High High 100 8.8 18.8 1.9 2.7 
25 19.2 26.7 2.4 3.2 

Low 100 18.0 17.2 21 22 

25 28.2 30.6 2.3 27 

High Low High 100 12.6 21.2 2.8 2.2 
25 22.1 31.2 3.2 3.0 

Low 100 14.6 28.9 2.4 2.6 

25 28.0 40.8 2.7 32 

High High 100 24.2 30.2 2.5 2.2 
25 28.9 41.9 2.8 2.8 

Low 100 28.6 42.4 0.8 19 

25 472 65.1 1.6 3.1 


?The rho between means of trials to criterion for Exp. 1 and for Exps. ТА, IB is .93 (p «Ш 

The rho between means of correct responses per trial for Exp. 1 and for Exps- IA, IB? 
.58 (p —.02). 

°The rhos between means of trials to criterion and of correct responses рег trial were 20 
for Exp. 1 and .15 for Exps. ТА, IB. 


larity acquired under different levels of ФОВМ is developed in greater 


detail in the general introduction to the earlier experiments (Goss, No сени 
Gregory, Taub, and Kennedy, pp. 1-5). Briefly, one concern was the dire 
tion and relative potency of effects of each of the stimulus attributes sepa 
rately. A second concern was the modes of combination of these var 
Crosscutting these concerns was an interest in whether %ORM would ker 
differential effects for each of the stimulus attributes separately and for di o 
ent combinations of those variables. Implied by the theoretical analysis — 
less pronounced effects of %ORM as meaningfulness of stimulus and respon? 
members increased, and as their similarity decreased. 

In Experiments IA and IB, for trials to an acquisition crite 
perfect trial, only a few of the interactions involving meaning 
similarity of stimulus and response members were significant. Thus, 10, y. 
particular manners of varying these attributes, they combined additive ns 
Also, the stimulus attributes entered into only a few significant interact} 


jables- 


е 
rion of oF 


fulness а 
for the 
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with %ORM. Apparently %ORM had essentially the same effects at each 
level and combination of levels of the stimulus attributes. Substantially the 
same conclusions were drawn for combined effects of the stimulus attributes 
with each other and with %ORM on performance under postacquisition 0% 
ORM. However, for performance under postacquisition 0% ORM 24 hours 
rather than immediately after acquisition, a different pattern of effects of 
stimulus attributes and %ORM might occur. 

One reason for undertaking Experiment 1 was to determine the stability of 
the findings of Experiments IA and IB for acquisition. Another reason was 
to determine whether or not the stimulus attributes and %ORM had the 
same or a different pattern of effects on performance under postacquisition 
0% ORM 24 hours after rather than immediately after acquisition. 


METHOD 

Lists. The eight lists which were employed are reproduced in Table A2. 
They were half of the 16 unmixed lists constructed previously (Goss, Nodine, 
Gregory, Taub & Kennedy) to represent the 16 combinations of high or low 
7s and similarity of stimulus and of response members. By using only those 
lists whose stimulus members were of high meaningfulness, meaningfulness of 
Stimulus members was eliminated as a variable. 
The entire set of 16 lists had been constructed on the basis of Glaze Ма 
Values for the CVCs before Archer M, values were reported. In parentheses 
after each CVC are first its Glaze М, value and then its more recent Archer 
М, value. The former values are generally higher than the latter values. Re- 
Bardless of scaling, means for the high M, lists are relatively similar as are 
those for the low M, lists. Sizable differences obtain between the four means 
» Glaze or Archer values for the sets of high Ma and those for the sets of 
ow Ма. 
The sets of stimulus members and response members of high similarity 
Were constituted of four different letters, the minimum possible for four 
Cs. The sets of stimulus members and response members of low similarity 
Vere each constituted of 12 different letters, the maximum possible for four 
CVCs. Formal similarity between stimulus members of a list and any of the 
response members of that list was minimal. The four different random orders 

OT presentation of the pairs of each list formed a Latin Square. | 
Apparatus. The tapes of Experiments IA and IB were used again, as was 
Ee memory drum. The CVCs had been typed on the tapes in elite capitals. 
Tesentation was ep а 2:2-sec. rate with an intertrial interval of about 12 er 
Acquisition, The procedure for acquisition is described in greater detai 
Y Goss, Nodine, Gregory, Taub. and Kennedy. Under 100% ORM, each 
` mulus member was resented for 2 sec. within which interval subjects were 
‘nstructed to spell di anticipati response member. That stimulus member 
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and its paired response member then always appeared together for 2 sec. 
Under 25% ORM, stimulus members always appeared alone for 2 sec., but 
on only 25% of these occurrences was the stimulus member then accompanied 
by its response member. The particular schedule of occurrences of response 
members imposed in Experiments ТА and IB and in Experiment 1 was oc- 
currence of one of the four response members on a given trial and of each 
of them once within each block of four trials. 


TABLE A2 
PA Lists Representing the 16 Combinations of Stimulus and Response Members of Low or 
High Similarity and of Low or High Meaningfulness of Experiments 2 and 3 
and from Which the Lists of Experiment 1 Were Selected 


Stimulus Members Similarity of response members 
Attribute СУС High Low 
Simi- Meaning- Meaningfulness 
larity fulness Low High Low High 


Low High? GOB (93,97) JEX(0, 23) RAV(100, 80) JID (0, 35) KEN(100, 100) 
FAM(100, 82) XEZ(7,7) VAR (93, 83) YOV (0, 22) TIR (93, 67) 
PIL (100, 93) ZEX(0, 35) RAD(100, 80) KEZ (7, 29) DOV (100, 90) 
CUS (100, 93) XEJ(0,3) DAR(100, 88) NAX(13, 27) JAZ (93, 95) 


Mean (98, 91) (2, 17) (98, 83) (5, 28) (96, 88) 

Low GEC (7,17) JEX RAD YOV JAZ 
BOF (7,31) ХЕ] DAR NAX KEN 
WUH (0,30) ZEX RAV JID TIR 
QAS (7,17) XEZ VAR KEZ DOV 
Mean (5, 24) 

High High? LIK (100,91) JEX RAD Yov JAZ 
KIL (93,92) ZEX RAV лр тїк 
LIF (100, 64) XEZ VAR KEZ DOV 
FIL (80,93) XEJ DAR NAX KEN 
Mean (93, 85) 

Low  WUQ (0,8) JEX RAD Yov JAZ 
QUW (7,13) XEZ VAR KEZ DOV 
WUH (0,30) ZEX RAV JID TIR 
HUW(13,41) XEJ DAR NAX KEN 


Mean (5, 23) 
n a ____ = 


°The eight lists of Exp. 1 with stimulus members of high meaningfulness, and of high or 
low similarity. 


-’Glaze Ма and Archer Ma Values are in parentheses, 


Acquisition was carried to a criterion of one perfect trial. Upon attain- 
ment of criterion, subjects were asked to come back the next day at times 
which averaged about 24 hours later. All subjects run on one morning came 


back the next morning; all subjects run on one afternoon came back the next 
afternoon. 
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Retention under postacquisition 0% ОКМ. When subjects returned for 
the retention session, each was administered 16 trials in which only the stimu- 
lus members of the list learned previously were presented. Only when antic- 
ipations occurred within 2 sec. after the appearance of stimulus members 
were they scored correct. 

Subjects. The 144 subjects were assigned in order of their appearance to 
each of the 16 combinations in counterbalanced cycles in which experimenters 
ran one subject in each combination before running another subject in that 
combination. The cycles continued until there were eight subjects in each 
combination. 


RESULTS 

Acquisition. The first column of values in Table Al is for trials to the 
criterion of one perfect trial for each of the 16 combinations of stimulus 
attributes and %ORM of Experiment 1. The second column of values is for 
means of trials to criterion for those same combinations in Experiments IA 
and IB. Results of the analysis of variance on trials to criterion in Experi- 
ment 1 are summarized in Table A3. The Fs for each of four variables 
separately, disregarding the other three, were significant at <.01. Rate of 
acquisition was related directly to %ORM and to meaningfulness of response 
members. Ап inverse relationship obtained between acquisition rate and 
similarity of stimulus and of response members. Similarity of stimulus mem- 
bers was slightly more potent than similarity of response members, which 
in turn was more potent than meaningfulness of response members. 

None of the interactions between any two, among any three, or among 
the four variables reached 2.50, the arbitrary value for inclusion of exact 
values for interaction Ёз. Examination of the relationships among means 
reflected in these interactions revealed the existence of only small differences 
between or among differences. 

Retention under postacquisition 0% ORM. Correct responses per trial 
across all 16 trials under postacquisition 0% ORM are also shown in Table 
Al for Experiment 1 and for Experiments IA and IB. Three of the four Fs 
(Table A3) for effects of each of the stimulus attributes and %ORM sep- 
arately in Experiment 1, disregarding the other variables, were significant 
at <.01. More correct responses occurred following acquisition under 25% 
ORM than under 100% ORM, with response members of low than of high 
similarity, and with response members of high than of low meaningfulness. 
Although more correct responses occurred with stimulus members of low than 
of high similarity, the difference was not significant. 

Only one of the interactions involving these four variables equaled or 
exceeded 2.50. The significant interaction of similarity of stimulus members, 
similarity of response members, and mearingfulness of response members 
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is attributable to different effects of similarity of stimulus and response 
members for response members of low meaningfulness than for those of high 
meaningfulness. The rank orders for increasing numbers of correct responses 
for combinations of similarity were, respectively, high-high < low-high < 
low-low < high-low and low-high < high-high < high-low « low-low. 
Across meaningfulness of response members, the rank order for similarity 
of stimulus and response members was high-high < low-high < high-low 
« low-low. But the interaction of similarity of stimulus and of response 
members was not significant. 


TABLE A3 
Analyses of Variance on Trials to Criterion and on Correct Responses in Successive Four- 
Trial Blocks under Postacquisition 0% ORM for Experiment 1; 
Interactions Yielding Fs «2.50 Omitted 


Source df Trials Correct responses 
MS F MS F 
%ORM 1 3310.94 19,67 ++ 619.08 10.62** 
Similarity of 
stimulus members (SS) 1 3644.44 21.66** 100.64 1.72 


Similarity of 


response members (SR) 1 3130.38 18.60 + 1060.88 18,19» 
Meaningfulness of 
response members (MR) 1 2024.07 12.03** 605.96 10.39** 
SSXSRXMR 1 502.05 8.61** 
Error (5) 112 168.28 58.32 
Trials (T) 3 382.19 131.74** 
TXSR 3 12.01 4.14** 
TXMR 3 8.65 2.98* 
TX%ORMXSS 3 33.12 11.42** 
TX%ORM XSR 3 9.77 3,37" 
TX%ORM XMR 3 12.02 4.14** 
TXSSXSR 3 8.74 3.01* 
TXSSxMR 3 1.16 2.67* 
TX%ORM XSRXMR 3 20.72 7.14** 
TX%ORM XSSXSRXMR 3 30.41 10.48** 
Error (w) 336 2.90 
*p «.05. 
**p «.01. 


For all combinations, correct responses per trial during Trials 1-4 de- 
creased from the criterion of all four anticipations correct on one trial to 
means of from 0.7 to 3.2. Both across all combinations and for each com- 
bination, correct responses increased through successive blocks of four trials 
to means for Trials 13-16 of from 0.9 to 3.6. The F for trials was significant 
at <.01. 
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Nine of the interactions of trials with stimulus attributes and %ФОВМ 
separately or combined were significant at from .05 to <.01. Differences 
between levels of a variable or among combinations of levels of variables 
decreased over trials for similarity of response members, for ФОВМ and 
similarity of stimulus members, for ФОВМ and similarity of response mem- 
bers, and for similarity of stimulus and response members. Differences in- 
creased over trials for meaningfulness of response members, %ORM and 
meaningfulness of response members, and for similarity of stimulus members 
and meaningfulness of response members. 

The interaction of trials, %ORM, similarity of response members, and 
meaningfulness of response members reflected two features of the relationships 
among means. One was a more rapid increase in correct responses through 
the four blocks of trials following acquisition under 25% ORM than under 
100% ORM; the other was a decrease in the dispersion of means for the 
four combinations of similarity and meaningfulness of response members 
through the four blocks of trials following acquisition under 25% ORM 
and an increase and then a decrease in their dispersions following acquisition 
under 100% ORM. The significant interaction among trials, all three stimu- 
lus attributes, and %ORM, in large measure, can also be described in terms 
of differences in dispersions of means, in this case for the four combinations 
of similarity of stimulus and response members within the four combinations 
of ФОВМ and meaningfulness. For response members of high meaningful- 
ness, dispersions of means for the combinations of similarity were relatively 
equal through blocks of trials and for 25% and 100% ORM. Greater dis- 
persions of the means for combinations of similarity occurred with response 
members of low meaningfulness. Also, the dispersions were greater for 25% 
than for 100% ORM during Trials 1-4 and the opposite during Trials 5-8, 
9-12, and 13-16. 


DISCUSSION 


Results for Experiment 1 for acquisition are examined and then com- 
pared with findings for the same combinations of stimulus attributes and 
%ОВМ in Experiments ТА and IB. Results for retention of correct responses 
under postacquisition 0% ORM are considered in the same way. 

Acquisition. The most important finding of Experiment 1 is the absence of 
interactions between and among the three stimulus variables and also between 
%ОВМ and the stimulus variables alone or in combination. Thus, general. 
izations of direct relationships to acquisition rate for %ORM and meaning- 
fulness of response members and of inverse relationships for similarity of 
stimulus and of response members hold at each level and combination of 


levels of the other variables. 
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In terms of directions of effects of variables separately, the results of Ex- 
periment 1 were consistent with those of the earlier experiments. Also, except 
for slightly greater potency of similarity of stimulus members than of 
%ОВМ in Experiment 1 and the converse in Experiments ТА and IB, the 
rank orders of the relative effects of the variables were the same. For all 16 
combinations of stimulus attributes and %ORM, the rho for the rank orders of 
the means obtained in Experiment 1 and in Experiments ТА and IB was .93. 

With the five variables of Experiments IA and IB, only five of 26 inter- 
actions were significant, four of which involved only two variables. Nonethe- 
less, five of 26 significant interactions is a somewhat higher proportion than 
no significant interaction among 11 interactions for the four variables of 
Experiment 1. But the results of the earlier experiments were not reanalyzed 
just for the 16 combinations common to both those experiments and Experi- 
ment 1. 

One reason for not undertaking this analysis was the marked agreement 
between the rank orders of means of trials to criterion for the same com- 
binations of conditions in Experiment 1 and Experiments IA and IB. Despite 
high or perfect correlations, the patterns of differences among means might 
be dissimilar. The presence of another factor, however, precluded unequivocal 
interpretation of any results of more detailed comparison of findings o 
Experiment 1 and Experiments IA and IB for possible differences in patterns 
of interactions. That factor was generally faster learning in Experiment 1 than 
in Experiments IA and IB. Whether the difference in acquisition rates was 
due to differences in subjects, in experimenters, both, or some other factor 1$ 
not known. 

One concomitant of the difference in acquisition rates was greater dis- 
persion of absolute values of means in Experiments IA and IB than in Ex 
periment 1. Such greater dispersion is to be expected with less rapid acquis! 
tion. This difference in dispersions was the only marked difference in the 
patterns of interactions in Experiment 1 and in Experiments ТА апа IB. It 
seems reasonable to conclude, therefore, that the present results agree with 
those obtained earlier. 

Retention under postacquisition 0% ORM. Disregarding trials, only of 
of the interactions between and among stimulus attributes and %ORM for 
correct responses under postacquisition 0% ORM was significant. Thus, 83 
in acquisition, with perhaps the one exception, the direct relationship between 
correct responses and meaningfulness of response members and the inverse 
relationships between correct responses and each of the other three variables 
seemingly held not only across but also at each level and combination of 
levels of the other variables. 

Seven of the interactions involving trials and one or more of the stimulus 
attributes and %ORM could each be interpreted as convergence or diver- 
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gence over trials for different levels or combinations of levels of the other 
variables. Across all and within each combination of stimulus attributes and 
YoORM, correct responses increased over trials. The patterns producing the 
two significant interactions involving three of the variables and all four 
along with trials are not amenable to clearcut interpretation. 

Тће more important differences between the results for Experiment 1 and 
for Experiments ТА and IB were in effects of similarity of stimulus mem- 
bers, and in the interactions of trials with the other variables. The F for 
similarity of stimulus members was very significant in the earlier experi- 
ments; it was not significant in Experiment 1. But the relationships are con- 
sistently inverse. In Experiments IA and IB, only four of 31 interactions in- 
volving trials were significant. In Experiment 1, nine of 15 interactions 
involving trials were significant. 

These and other differences in correct responses under postacquisition 0% 
ORM immediately and 24 hours after acquisition might reflect interactions 
of stimulus attributes, %ORM, and trials with retention interval. Also indi- 
cating a difference in the pattern of effects obtained in Experiment 1 and 
Experiments IA and IB is the rho of .58 between rank orders of means of 
correct responses for the same 16 combinations of attributes and %ORM. 
While significant (р = .02), this value is considerably lower than the .93 
obtained for trials to criterion. 

Again, the faster learning in Experiment 1 than in Experiments IA and 
IB precludes unequivocal interpretation of differences in findings for per- 
formance under postacquisition 0% ОВМ. Analysis of covariance involving 
adjustment for differences in trials to criterion was ruled out because of low 
correlations between means of trials to criterion and correct responses under 
postacquisition 0% ORM and between trials to criterion and correct responses 
for subjects within each of the 16 combinations. The rho between means was 
20 for Experiment 1. For Experiments ІА and IB, the rho was .15. For 
Experiment l, rhos for subjects within combinations ranged from .33 to 
— .81; only the latter was significant at .05. The mean of the 16 rhos was .22. 
Thus, any relationship between trials to criterion and correct responses under 
postacquisition 0% ORM was, at most, so slight as to preclude covariance 
adjustments. Despite these low values, it was decided to forego more detailed 
comparison of patterns of effects of the variables. 

Because trials to criterion and correct responses under postacquisition 096 
ORM are not or are but slightly related, one conclusion suggested by the 
present and earlier results can be advanced with greater confidence: fewer 
correct responses occurred 24 hours after than immediately after acquisition. 
In 13 of 16 comparisons, from 0.1 to 1.5 more correct responses per trial 
occurred immediately after than 24 hours after acquisition. In one of the 
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other three comparisons, the means were the same; in the remaining two, the 
differences in favor of retention after 24 hours were 0.1 and 0.3. Another 
conclusion suggested by the results of Experiment 1 and Experiments ТА 
and IB also appears more tenable. For correct responses under postacquisi- 
tion 0% ORM, irrespective of differences in acquisition rate, there is little 
evidence of interactions between and among stimulus attributes and %ОВМ 
except when trials are also involved. 


SUMMARY 


Lists representing the eight combinations of stimulus members of low and 
high similarity and response members of low and high similarity and mean- 
ingfulness were acquired under 25% and 100% ORM to a criterion of one 
perfect trial. In a retention session 24 hours later, stimulus members alone 
were presented for 16 trials. 

Fewer trials to criterion were required under 100% than under 2596 ORM 
but more correct responses occurred under postacquisition 0% ORM follow- 
ing acquisition under 25% than under 10095 ORM. Fewer trials to criterion 
were required and more correct responses occurred under postacquisition 0% 
ORM for stimulus members and for response members of low than of high 
similarity and for response members of high than of low meaningfulness- 
Relatively few of the interactions between and among these variables were 
significant either for acquisition or for performance under postacquisition 
0% ORM. These results were considered reasonably consistent with those 
for the same combinations of stimulus attributes and 96 0RM in two previous 
experiments. 


EXPERIMENT 2 


Acquisition of Unmixed Lists Administered to Subjects in Groups аё 
Functions of Meaningfulness and Similarity of Stimulus 
and Response Members and of %ORM 


wITH Sally L. Perry 


PURPOSE AND DESIGN 


AII 16 of the lists reproduced in Table A2 were employed in Experiment а 
Each was presented under 25% and 100% ORM. The five variables of simt 
larity and meaningfulness of stimulus and of response members and OR 
were, therefore, those of Goss, Nodine, Gregory, Taub, and Kennedy’s (1962) 
Experiments IA and IB. But, Experiments IA and IB and Experiment 2 
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differed in at least three important ways. In Experiments ТА and IB, the 
anticipation format was used for presentation of the lists to subjects run indi- 
vidually to a criterion of one perfect trial. In Experiment 2, the recall format 
was used for presentation of the lists to subjects run in groups for a fixed 
number of trials. 

The changes in format of presentation, administration of lists to subjects, 
and manner of defining an acquisition session from Experiments IA and IB 
to Experiment 2 were to test the generality of findings obtained in the former 
experiments. Were the effects of stimulus attributes and ФОКМ separately 
and their modes of combination obtained in Experiment 2 reasonably parallel 
to those obtained in Experiments IA and IB, greater confidence could be 
placed in the earlier findings and in their generality. Were different effects 
obtained in Experiment 2 than in Experiments IA and IB, more analytical 
experiments could be initiated to determine the source or sources of the 
different effects: recall or anticipation formats, administration to subjects in 
groups or individually, and acquisition for a fixed number of trials or to 
a criterion. 

The five variables of Experiments IA and IB and of Experiment 2 were 
also incorporated in the design of Experiment 3. Accordingly, comparisons 
between Experiments ТА and IB and Experiment 2 are deferred until results 
of Experiment 3 have been described. The results of Experiments 2 and 3 
are then compared with each other and with those of Experiments IA and IB. 


METHOD 

Lists. The 16 lists of Table A2 are described briefly in Experiment 1; they 
are described in greater detail in Goss, Nodine, Gregory, Taub, and Kennedy 
(pp. 6-7). 

These lists were prepared for administration to subjects in groups by the 
procedure developed by Saltz and Myers (1955). With minor variations, the 
same procedure was also used in Experiments 3, 4, 5, and 6. With this pro- 
cedure, each trial had a learning phase and a recall phase. Each booklet for 
the learning phase consisted of a cover page and four additional pages. On 
each of the additional pages, one of the four stimulus members of the pairs 
of a list appeared alone or with its response member. Whether alone or with 
response members, stimulus members were always to the left of the center of 
the one-inch by two-inch pages. Both stimulus members and response mem- 
bers were typed in elite capitals. 

For 10095 ORM, the four РА units of each list appeared in four different 
orders which formed a Latin Square. For 25% ORM, the stimulus members 
of each list, either alone or with their response members, appeared in the 
same four orders. On each trial, only one of the four stimulus members was 
accompanied by its response member; which response member was determined 
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randomly within the constraint that all four response members would occur 
within successive blocks of four trials each. To accomplish this, 16 com- 
binations of orders of stimulus members and occurrence of a particular re- 
sponse member were necessary. The booklets containing these combinations 
were stapled onto a nine-inch by ll.inch piece of posterboard in four rows 
and four columns. 

The booklets containing the four different orders of pairs for 100% ORM 
were also stapled onto the posterboard in four rows and four columns. The 
positions on the posterboard of the 16 combinations for 25% ORM and of 
the four orders for 100% ORM were determined randomly within the con- 
straint that each of the four orders of stimulus members appear once within 
each column. In all, 32 different sets of learning booklets were prepared, one 
for each of the 32 combinations of stimulus attributes and %ORM. 

For the recall phase, only one booklet was used. On each page of this 
booklet the four stimulus members alone appeared in a single column at 
about the middle of the one-and-one-half-inch by two-inch pages. There were 
six different orders of the stimulus members alone, all different than the 
orders of occurrence of the stimulus members either alone or with response 
members during the learning phase. In turn, these orders occurred in à 
random sequence within the constraint that each order appear once before 
any other order was repeated. Blank pages alternated with pages on which 
the stimulus member alone appeared. The blank pages concealed the pase 
with stimulus members alone until subjects actually .began to write on those 
pages. The booklet for the recall phase was on a metal ring attached to the 
upper part of the posterboard. One of these booklets was used by а subject 
and was then replaced by another booklet for use by the next subject. 

Procedure. In so far as possible, subjects were run in groups of 64, two 
subjects in each of the 32 combinations. Because from a few to many of the 
subjects scheduled to appear for a given session failed to come, actual grouP® 
were usually smaller. The posterboard containing the learning booklets ап 
test booklet for a particular combination was placed on the arm of an 
ordinary classroom chair and covered by the instructions face down. From 
session to session the position of each posterboard was systematically rotate 
through the experimental room. 

After all subjects were seated, one experimenter read the instructions aloud 
as subjects read them to themselves. Explained in the instructions were the 
nature and use of the learning booklets and the booklet for the recall phase 
The original instructions were clear to subjects learning under 100% ORIS 
However, they were not clear to some of those learning under 25% OR 
who, on each test trial, wrote only the response member that had occurred ш 
the learning booklet of the particular trial. АП subjects who answered in this 
fashion were discarded and replaced by others. After the first two sessions: 


| 
|| 
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to minimize the number of such subjects, the instructions were changed 
slightly to emphasize that the task of the recall phase of each trial was to 
write down the correct response member for all four stimulus members. 
Following this change, only а few subjects under 25% ORM failed to answer 
as instructed. 

Each trial began by one experimenter telling subjects the number of the 
learning booklet for that trial. The booklets had numbers from 1 through 16 
on their cover pages. Subjects then waited for the experimenter to tell them 
to “Start,” whereupon they opened the cover sheet to examine the pair of 
stimuli or the stimulus member alone оп the first page for 2 ѕес.; they 
had 2 sec. to examine the pair of stimuli or stimulus member alone on each 
of the subsequent three pages of a booklet. Subjects examined each pair or 
stimulus member alone with the intention of later, in the booklet for recall, 
writing each of the right-hand syllables or response members to the right 
of the stimulus member with which it had been paired. 

After each 2 sec., subjects were told to “Turn”; when the last page of a 
booklet had been examined, they were told to “Turn to the test (or answer) 
booklet." Upon being told to write in the answer booklet, subjects lifted the 
blank page and began trying to write each response member to the right of 
the stimulus member with which it had been paired. Eight sec. were allowed 
for this, after which subjects were told to stop and were given the number of 
the trial to write on that page of the recall booklet. The page was then turned 
on the ring to expose a blank page. The next trial began when subjects were 
told the number of the learning booklet for that trial and to "Start" on 
that booklet. 

Forty-eight trials were administered to subjects in all combinations. Time 
intervals between the learning and test phases of each trial and between trials 
were not controlled. Except for interruptions for the experimenter to answer 
questions or for subjects to catch up or rearrange their materials, these inter- 
vals were from 4 to 6 sec. 

From one to three additional experimenters or proctors were present to ex- 
plain the task further to any subjects who raised questions or who seemed 
confused, to reassemble task booklets of subjects whose rings opened inad- 
vertently, and to prevent subjects from cheating. 

Subjects. All subjects were from classes in introductory psychology at 
the University of Massachusetts. Data are reported on 318, two short of the 
intended 10 subjects in each of the 32 combinations. Because not all sub- 
jects scheduled for the planned last session appeared, two combinations were 
short one subject each. Rather than run an additional session, values for 
these missing subjects were estimated from those for the other nine subjects. 
Data on an additional 52 subjects were discarded from combinations under 
25% ORM for the reason noted above: recalling only the response member 
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which appeared during the acquisition phase of that trial. There is no reason 
to believe that these subjects differed systematically from the other subjects 
in ability to learn. Data on another 15 subjects were also discarded: two 
cheated, and one wrote so illegibly that responses could not be scored. The 
remainder were eliminated for a variety of other reasons, such as getting 
hopelessly behind, writing the stimulus member rather than the response 
member, and stopping in the middle of the task. These 15 subjects were 
distributed widely among combinations. 


RESULTS 


Means of numbers of correct responses during Trials 1-48 for the 16 
combinations under 100% and under 25% ORM are presented in Table A4. 
Differences among these means and among means for the 32 combinations 
for Trials 1-24 and Trials 25-48 were assessed by the analysis of variance 
summarized in Table AS. Similarity of stimulus members, similarity of 
response members, meaningfulness of stimulus members, meaningfulness of 
response members, %ORM, and trials all had effects significant at <.01. 
There were 8% more correct responses under 100% than under 2546 ORM, 
2396 more correct responses with stimulus members of low similarity than 
with those of high similarity, 11% more correct responses with stimulus 
members of high meaningfulness than with those of low meaningfulness 
23% more correct responses with response members of low similarity than 
with those of high similarity, 22% more correct responses with response 
members of high meaningfulness than with those of low meaningfulness 
and 30% more correct responses during Trials 25-48 than during Trials 1-24. 

Of 31 interactions between and among stimulus attributes and %ОВМ, 
only two were significant. The interaction of similarity of stimulus members 
and meaningfulness of response members was due to a greater effect ? 
similarity of stimulus members with response members of low meaningfulness 
than with those of high meaningfulness. The interaction of similarity of 
stimulus members and of response members with meaningfulness of response 
members were significant primarily because of a reversal in the rank orders 
of means in the matrix formed by high and low similarity of stimulus an 
response members for stimulus members of high and of low meaningfulness- 
With stimulus members of low meaningfulness, the rank order of increasing 
numbers of correct responses for the combinations of similarity was high-high 
< low-high < high-low < low-low. With stimulus members of high meaning 
fulness, the order was high-high < high-low < low-high < low-low. 

Four interactions involving trials were significant at from .05 to <.01. m 
could be interpreted as partly due to differences in increments from Тгіа ® 
1-24 to Trials 25-48. The interaction of trials with similarity of stimulus 
and response members reflected a greater increment from Trials 1-24 to 


APPENDIX 247 


TABLE A4 
Means of Correct Responses during Trials 1—48 for Each of the Combinations 
of Stimulus Attributes and ФОКМ of Experiments 2 and 3 


Stimulus members Response members Exp. 3 

Simi- ^ Meaning. Simi- Meaning- BORM Sp? Famil Not Famil. Both 
larity fulness larity fulness iarized iarized 

Low High Low High 100 178.6 942 93.0 187.2 

25 169.1 915 91.0 182.5 

Том 100 157.8 88.0 85.2 173.2 

25 148.6 907 88.0 178.7 

High High 100 146.7 90.5 91.3 181.8 

25 118.0 87.2 84.3 171.5 

Low 100 135.6 683 72.7 141.0 

25 118.4 820 80.7 162.7 

Low Low High 100 1747 93.0 92.7 185.7 

25 157.3 91.3 89.8 181.2 

Low 100 115.0 90.0 84.7 174.7 

25 125.2 87.7 83.7 171.3 

High High 100 1322 780 78.0 156.0 

25 1345 83.7 83.5 167.2 

Low 100 123.2 647 68.3 133.0 

25 1003 728 68.2 141.0 

High High Low High 100 149.8 81.0 80.7 161.7 

25 1569 723 67.8 140.0 

Low 100 126.9 83.2 79.3 162.5 

25 115.5 67.5 77.3 144.8 

High High 100 128.1 852 82.5 167.7 

25 109.8 80.2 75.8 156.0 

Low 100 82.7 172.8 76.6 149.5 

25 58.3 533 47.2 100.5 

Low Low High 100 1389 72.8 77.2 150.0 

25 133.1 65.5 71.5 137.0 

Low 100 101.6 793 76.2 155.5 

25 963 718 71.0 142.8 

High High 100 101.3 66.2 65.2 131.3 

25 101.0 51.3 45.2 96.5 

Low 100 73.6 535 58.0 111.5 

25 547 513 52.0 103.3 


Trials 25-48 with response members of low similarity than with those of high 
similarity for stimulus members of high similarity and the opposite for 
stimulus members of low similarity. The interaction of trials, similarity of 
stimulus members, and meaningfulness of response members reflected a 
greater increment through trials with response members of high meaningful- 
ness than with those of low meaningfulness for stimulus members of high 
similarity and the opposite for stimulus members of low similarity. The 
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average increment for stimulus members of low similarity was greater than 
that for stimulus members of high similarity; thus, the interaction of trials 
and similarity of stimulus members was significant. 


TABLE A5 
Analyses of Variance on Correct Responses in Experiments 2 and 3; 
Interactions Yielding Fs «2.50 Omitted 


Exp. 2 Exp. 3 
Эш df М8 Е df MS Е 
%ОВМ 1 449970 900% 1 57929 3.07 
55 1 4011639 80.19** 1 9095.64  48.25** 
Meaningfulness of 
stimulus members (MS) 1 8843.19  17.68** 1 3180.96 16.87** 
SR 1  43378.60  86.71** 1 7988.98  42.38** 
MR 1 38486.51 76.93 ++ 1 2418.98 12.83 ** 
%ORM XSS 1 1172.65 6.22** 
SSxMS 1 71494 379 
55 ХМЕ 1 2337.08 4.67» 
SRXMR 1 75009 3.99* 
%ORM XSS XSR 1 76201 4.04* 
SSXMSXMR 1 714.96 379 
SSXSRXMR 1 194951 3.90* 
%ORM XSS XMS x MR 1 68817 3:65 
Error (5) 2862 500.23 1587 188.51 
l  78654.73 545.72** 3 9592.16 391.68** 
Txss 1 733.16 5.09* 3 299.12 12;21*#” 
TXMS з 11191  48l** 
TXSR з 24973  10.19** 
TXMR 3 66.61 2.72* 
TX%ORMXSS з 67.23 215%, 
TXSSXSR 1 1571.90 10.91* 3 12682 5.18* 
TXSSxXMR 1 107382 — 745** 
TXMSxSR з 7336  299* 
TX? ORMXxSSxMSXxSRxMR 1 564.11 3.91* 
Error (w) 2867 144.13 4746 2449 


?Two df for estimated values subtracted. 
bSix df for estimated values subtracted. 
*p <.05. 

**p <.01. 


The interaction involving trials, the four stimulus attributes, and 9, 0RM 
probably reflected at least three factors. First, there was a slightly greater 
dispersion of means of correct responses for the 16 combinations of stimulus 
characteristics under 2595 ORM than under 10095 ORM. Second, there were 
differences in the rank orders of the 16 combinations under the two schedules- 
Such differences, however, were negligible since the rho for the ranks of com- 
parable combinations under 100% and 2595 ORM was .90. Third, there 
were differences in increments from Trials 1-24 to Trials 25-48 both among 
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combinations of stimulus attributes and between the same attributes under 


10095 ORM and under 25% ORM. 


DISCUSSION 


Discussion is deferred until Experiment 3 has been reported. Аз men- 
tioned previously, the results of Experiments 2 and 3 are compared with 
each other and with those of Experiments IA and IB. 


SUMMARY 


Lists representing the 16 combinations of high or low meaningfulness 
and similarity of stimulus and of response members were presented under 
a recall format for 48 trials under 25% ог 10095 ORM. Subjects were run 
in groups. Acquisition rate was related directly to %ORM and meaning- 
fulness of both stimulus and response members; an inverse relationship 
obtained between acquisition rate and similarity of both stimulus and ге- 
sponse members. Only two of the interactions involving these five variables 


were significant. 


EXPERIMENT 3 


Acquisition of Unmixed Lists Administered to Subjects in Groups as 
Functions of Meaningfulness and Similarity of Stimulus and Response 
Members, Familiarization of Response Members, and ФОВМ 


уптн Sally L. Perry AND Barbara Jaffarian Dunham 


PURPOSE AND DESIGN 


In Experiment 3, familiarization of response members was added to the 
five variables of Experiment 2. A further change in Experiment 3 was two 
presentations rather than one presentation of each of the stimulus members 
alone during the recall phase of each trial. 

One purpose of Experiment 3 was to serve as a partial replication of Ex- 
periment 2. Another more important purpose was to determine whether or 
not familiarization of response members had two possible consequences: gen- 
erally better learning of familiarized than of unfamiliarized response mem- 
bers; and interactions in which differences between rates of acquisition of 
familiarized and unfamiliarized response members were greater at the more 
difficult level and the progressively more difficult combinations of levels of 
stimulus attributes and %ORM. 

The rationale for the latter consequence was greater gains from familiari- 
zation of response members of high than of low similarity, of those of low 
than of high meaningfulness, and, even more so, of those of high similarity, 
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low meaningfulness than of low similarity, high meaningfulness. Also, the 
greater response availability presumably brought about by familiarization was 
expected to be more advantageous for acquisition under 25% than under 
100% ORM. 

Only response members were familiarized. To avoid additional groups 
which controlled for transfer from nonspecific sources by familiarization 
on irrelevant stimuli, all subjects had familiarization experiences with two 
of the four response members of a list and no such experiences with the other 
two. Thus, subjects were their own control in comparisons of rate of acqui- 
sition of familiarized and unfamiliarized response members. 

Previous investigations of effects of familiarization of stimuli of some of 
the same lists (Goss, Nodine, Gregory, Taub, & Kennedy, 1962, Experiments 
II and III) had not yielded findings either of over-all facilitation or of greater 
facilitation with more difficult combinations of stimulus and of response 
members. At the time Experiment 3 was planned, a possible explanation of 
these failures to obtain evidence of facilitation was too few familiarization 
trials, independent groups of subjects rather than the same subjects with 
and without familiarization experiences, or both.5 Consequently, subjects in 
Experiment 3 were administered a markedly larger number of experiences 
with each of the two familiarized stimuli than had been administered with 
those same stimuli previously, and they also served as their own controls. 

A third, incidental purpose of Experiment 3 was to determine effects of 
stimulus attributes and-%ORM on changes from correct or incorrect re- 
sponses on the first presentation of stimulus members alone in the recall 
phase to, respectively, incorrect or correct responses on the second presenta- 
tion of stimulus members alone. The only data available when this experi- 
ment was executed were those mentioned by Estes (1960), some of which 
were described in greater detail later by Estes, Hopkins, and Crothers (1960). 
These data suggested that changes in correctness were relatively infrequent. 
The response members of their lists were digits from 1 to 8 or familiar 
one-syllable words; the stimulus members were CCCs of indeterminate but 
probably low similarity. The CCCs, particularly, differed from the CVC or 
adjective stimuli employed in most recent studies of PA learning. Also, 
CCCs and single digits or familiar one-syllable words represented but one от 
two of many possible combinations of similarity and meaningfulness 0 
stimulus and response members. That any one or more of these stimulus at- 
tributes and also %ORM might influence direction and degree of change? 
from correct to incorrect responses and from incorrect to correct responses 


seemed entirely possible. Accordingly, in order to obtain data on 519 

5In a subsequent experiment (Goss, Nodine, Gregory, Taub and Kennedy, Experiment IV), 
even 60 familiarization trials with subjects as their own control did not yield evidence 0 
facilitation based on familiarization of response members. 
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changes, the recall phase of each trial was altered from the one presentation 
of the stimulus members alone in Experiment 2 to two presentations. 


METHOD 

Lists for acquisition and familiarization. The 16 lists and the booklets 
for the learning phase of each trial were those of Experiment 2. For the 
recall phase, each blank page was followed by two pages on each of which 
the stimulus members alone appeared. 

The prior familiarization experiences for each subject were with two of 
the four response members of each list. To counterbalance for the particu- 
lar pair of response members familiarized, six different familiarization lists 
were prepared, one for each of the six different combinations of two of four 
response members. Thus, six subjects were necessary for complete counter- 
balancing of familiarized response members. Each of the two CVCs of a 
familiarization list appeared 60 times in random order. The 120 instances 
were arranged in four columns of 30 each. 

Procedure for familiarization. Familiarization of the two response mem- 
bers of each of the six familiarization lists consisted of writing each response 
member rapidly and completely each of the 60 times it occurred. Subjects 
were paced through each of the four columns of 30 instances at a 2-sec. rate 
with about 10 sec. between successive columns. 

Procedure for acquisition. Except for the two presentations of stimulus 
members alone during the recall phase of each trial, the procedure was that 
employed in Experiment 2. For each'session, two subjects were scheduled 
for each of the 32 combinations of similarity and meaningfulness of stimulus 
and response members and %ORM. Familiarization was with two of the six 
combinations of pairs of response members from each list. As previously, 
failure of subjects to appear reduced the actual sizes of these groups. 

Subjects. Data on 190 subjects were analyzed. By mistake, two of the 
combinations of response members were repeated. The extra subjects for 
these combinations were eliminated randomly. Data on an additional 14 sub- 
jects were discarded: the answers of two subjects were illegible; two others 
had been in Experiment 2; one subject under 25% ORM responded with 
only the particular response member of the acquisition phase of each trial; 
and the remaining subjects didn't finish, skipped pages, or otherwise failed 
to meet procedural requirements. Two of these subjects were discarded after 
the experiment had been completed, so they could not be conveniently re- 
placed. Although the familiarized response members of the combination in 
which each appeared were not completely counterbalanced, values for each 
missing subject were estimated from those available for the other subjects of 
each of the two combinations. Thus, in 30 combinations there were six sub- 
jects each, and in two others there were five subjects each. 
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Correct responses on first recall test. Shown in Table A4 for Experiment 
3 also are means of correct responses on the first. presentation of stimulus 
members alone during the recall phase of Trials 1—48. The means for each 
of the 32 combinations are for familiarized and unfamiliarized response 
members both separately and combined. 

Familiarization had no significant over-all effect. Nor was there any indi- 
cation of significant interactions involving familiarization. For these reasons 
and for easier comparison with the results of Experiment 2, familiarization 
was not included in the analysis of variance for Experiment 3 summarized 
in Table A5. The F for %ORM did not reach significance at .05; the Fs for 
similarity of stimulus members, meaningfulness of stimulus members, simi- 
larity of response members, meaningfulness of response members, and trials 
were significant at < .01. The advantages of 10095 ORM to 25% ORM, of low 
similarity of stimulus members to high, of high meaningfulness of stimulus 
members to low, of low similarity of response members to high, and of high 
meaningfulness of response members to low were, respectively, about 6%, 
22%, 10%, 17% and 11%. 

Only three interactions between and among similarity and meaningfulness 
of stimulus and response members and %ОВМ were significant at .05 or 
less. The interaction of СОВМ and similarity of stimulus members was due 
to a greater difference between stimulus members of high and low similarity 
under 25% ORM than under 10095 ORM. The difference between response 
members of low and high similarity was sufficiently greater with response 
members of low than of high meaningfulness to produce an interaction of 
these two variables. The interaction of %ORM with similarity of stimulus 
and of response members was largely attributable to faster acquisition with 
the high-low than with the low-high combination under 100% ORM and the 
opposite under 25% ORM. 

As noted below, the analysis of changes in responses from the first pres- 
entation of stimulus members alone to the second was limited to the first 12 
trials. For this reason, trials were divided into blocks of 12 rather than of 
24 as in Experiment 2. Four of the seven significant interactions involving 
trials were with the stimulus attributes separately. Each of these interactions 
could be interpreted as reflecting a convergence of curves for low and high 
values of each variable through the 48 trials. The interaction of trials, 
%ORM, and similarity of stimulus members was due to more rapid conver 
gence of the curves for stimulus members of high or low similarity under 
100% than under 25% ORM. The interaction of trials, similarity of stimu 
lus members, and similarity of response members and that of trials, mean- 
ingfulness of stimulus members, and similarity of response members could 
be attributed to more rapid convergence of the curves for low and high 
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similarity of response members for stimulus members of low than of high 
similarity and for stimulus members of high than of low meaningfulness. 

Changes during recall. During each of the two presentations of stimulus 
members alone in the recall phase of each trial, responses were scored as 
correct or as incorrect in the form of intrusions or omissions. Almost all of 
the intrusions were clearly or seemingly intralist. Within Estes’ (1960) 
original all-or-none conception, a response correct on the first presentation 
of stimulus members should be correct on the second presentation; and the 
intrusion or omission responses to each stimulus member should be repeated. 
In more sophisticated later analyses, Estes? original views were elaborated 
to allow for guessing and retention factors (Estes, Hopkins, & Crothers, 
1960). But the all-or-none view had not and has not yet been developed to 
allow for possible differences in direction and extent of changes due to 
stimulus attributes and %ОҢМ. Were changes from correct responses to 
incorrect responses not affected by stimulus attributes and ОКМ, further 
development would be unnecessary. Were such changes affected by one or 
more of these variables, in order to achieve greater generality, further 
and perhaps complicated development of an all-or-none conception would 
be necessary. 

With only six subjects per cell and lists of four pairs, two with familiar- 
ized and two with unfamiliarized response members, the number of possible 
instances of changes available for the recall phase of a single trial was too 
few for satisfactory analysis. Accordingly, the plan was to pool instances 
of changes from as many trials as possible, stopping at the trial in which 
most subjects in several combinations had reached criterion. As indicated 
above, 12 trials proved a convenient stopping point. Also, since frequencies 
of changes were essentially the same for familiarized and unfamiliarized 
response members, familiarization was disregarded. Therefore, by pooling 
across six subjects in each combination of stimulus attributes and %ORM, 
four PA units, and 12 trials, the maximum of possible instances of change 
was increased to 288. 

Summarized in Table A6 are the means of numbers of changes per trial 
for changes from correct to incorrect responses and from incorrect to correct 
responses during the recall phase of Trials 1-12. The means for changes 
from correct to incorrect were from 0.07 to 0.82; those for changes from 
incorrect to correct were from 0.06 to 0.38. In 31 of 32 comparisons, the 
means for correct-incorrect were from 0.01 (17%) to 0.72 (700%) higher 
than the corresponding means for incorrect-correct. 

The analyses of variance on correct-incorrect and incorrect-correct changes 
separately are summarized in Table A7. More changes occurred with stimu- 
lus members of high than of low similarity and with 100% ORM than with 
25% ORM. Similarity of stimulus members produced significant Ёз in both 
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analyses. The F for %ORM was significant at <.05 for correct-incorrect 
but short of .05 for incorrect-correct. More changes occurred both from 


TABLE A6 


Means of Numbers of Changes per Trial from Correct to Incorrect (Intralist 
Intrusions and Omissions) Responses and from Incorrect to Correct Responses 
during the Two Test Phases of Trials 1-12 in Experiment 3 for %ОВМ and АП 

Combinations of Stimulus Attributes except Familiarization 
Gester 


Stimulus members Response members 
Simi- Meaning- Simi- Meaning- %ORM Correct- Incorrect- 
larity fulness larity fulness incorrect correct 
ТЫ I NER o А a ee qiia 
Low High Low High 100 18 10 
25 .07 .06 
Low 100 21 14 
25 .82 10 
High High 100 ER .28 
25 12 10 
Low 100 .68 24 
25 .29 22 
Том Low High 100 .29 25 
25 24 12 
Low 100 .29 11 
25 .29 AT 
High High 100 72 36 
25 29 14 
Low 100 74 25 
25 .39 21 
High High Low High 100 46 38 
25 EI AT 
Low 100 .64 п 
25 47 19 
High High 100 54 12 
25 36 17 
Low 100 .58 35 
25 22 24 
Том Low High 100 358; .35 
25 62 .26 
Low 100 .50 24 
25 36 28 
High High 100 AT 21 
25 43 21 
Low 100 51 29 


25 51 29 
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TABLE A7 
Analyses of Variance on Changes from Correct to Incorrect and from 
Incorrect to Correct Responses during the Two Test Phases of Trials 1-12 
In Experiment 3; Interactions Yielding Fs «2.50 Omitted 


Correct-incorrect Incorrect-correct 
Source df MS F MS F 

%ORM 1 94.92 5.36* 19.38 3.58 
55 1 68.88 3.89* 2715 5.13* 
М5 1 16.92 16.92 3.13 
SR 1 22.00 11.50 
MR 1 53.13 3.00 0.63 
%ORM XSR 1 125.13 7.06** 
%ORM XMR 1 16.92 3.13 
SSXSR 1 66.51 3.75 19.39 3.58 
55 ХМЕ 1 53.13 3.00 
MSXMR 1 55.25 3.12 
SRXMR 1 19.88 3.58 
%ORM XSS MS 1 5105 2.88 
%ORM XSS MR 1 68.19 388 
SSSR ХМЕ T 14.62 2.70 
%ORM XSS ER ХМЕ 1 15.52 287 

Error 1580 17.72 5.41 


E NEM. ee 
?Two df subtracted for estimated values. 

*p <.05. 
жар. «01. 


correct to incorrect and from incorrect to correct with stimulus members of 
low than of high meaningfulness, with response members of high than of 
low similarity and with response members of low than of high meaningfulness. 
Thus, changes occurred more often with the level of the stimulus variables 
associated with slower acquisition than with the level associated with faster 
acquisition. But none of the Ёз for these variables was significant. 

With some exceptions, the generalization of more changes with the level 
associated with slower acquisition held for combinations of levels of the 
variables. One exception produced the significant interaction of similarity 


of responses and %ОВМ. Under 100% ОВМ, more changes occurred with 
{ low similarity. Under 25% ORM, although 


response members of high than o u 
d, more changes occurred with response 


the difference was less pronounce 
members of low than of high similarity. 


DISCUSSION 


of effects on acquisition of similarity and meaning- 
bers and response members under 100% ORM or 
pared by noting significant and nonsignificant 


Acquisition. Patterns 
fulness of stimulus mem 
under 25% ORM can be com 
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sources of variance and their relative magnitudes. Also, rates of acquisition 
in terms of trials to criterion or correct responses in fixed numbers of trials 
for particular combinations of stimulus attributes and %ОВМ in one experi- 
ment can be correlated with rates of acquisition for the same combinations 
in other experiments. Experiment 1 was not considered here because it 
involved only 16 of the 32 combinations of stimulus attributes and %ORM. 

With respect to sources of variance for Experiments IA and IB (Goss, 
Nodine, Gregory, Taub, & Kennedy, 1962) and also for Experiments 2 and 3, 
similarity of stimulus and of response members had significant inverse effects 
and meaningfulness of stimulus and of response members had significant 
direct effects, usually at less than .01. %ORM had a direct effect in all 
three experiments which was significant in Experiments ЈА and IB and 
Experiment 2 but not in Experiment 3. At the level of gross effects, there- 
fore, there is little doubt of the general potency of all four stimulus attri- 
butes and of ФОВМ across а wide range of differences in conditions. 

In Experiments ТА and IB, %ORM entered into significant interactions 
with similarity of stimulus members, similarity of response members, and 
meaningfulness of response members. The interaction of 9; 0RM and 
meaningfulness of stimulus members, although not significant, was larger 
than most of the nonsignificant interactions of Experiments 2 and 3. In 
Experiment 2, none of these interactions was significant. In Experiment 3, 
only the interaction of ФОВМ and similarity of stimulus members was 
significant. 

The use of a fixed number of trials rather than of trials to criterion or 
differences in aspects of administration of the lists to subjects individually 
or in groups may account for the failure to obtain significant first-order 
interactions of %ORM and the stimulus attributes. However, use of the recall 
format rather than the anticipation format seems a more likely basis of апу 
differences in the patterns of interactions in Experiments IA and IB and in 
Experiments 2 and 3. 

In Experiment 2, presentation of stimulus members and response members 
together alternated with presentation of stimulus members alone. Thus, under 
100% ORM, each trial could be regarded as essentially two trials under 
50% ORM. That is, 100% ORM under a recall format might have approx 
mated а 50% single-alternation schedule under an anticipation format. An 
25% ORM under a recall format might have approximated а 121596 single 
alternation schedule under an anticipation format. 

Little is known of the form of the function or functions relating %ОВМ 
to learning measures under various conditions. However, for four pairs 0 
CVCs presented at a 2:2.sec. rate, Wilcoxon, Wilson, and Wise (1961, Ex- 
periment III) found an approximately linear relationship between trials !9 
one perfect performance and 25%, 50%, and 100% ORM. Should the func 
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tion for these and similar conditions of lists and conditions of presentation 
be nearly linear down to 12%% ORM or even less, the difference between 
100% and 25% ORM would produce twice as large a difference in learning 
as the difference between 50% and 1214% ORM. Therefore, assuming ap- 
proximate equivalence of 100% or 25% ORM under the recall format and 
50% or 12%% ORM under the anticipation format, the failure to obtain 
more significant first-order interactions of %ORM with stimulus attributes 
in Experiment 2 might be ascribed to a difference in %ORM not sufficient 
to occasion such interactions. 

In Experiment 3, the recall phase of trials involved two presentations of 
stimulus members alone. Thus, 100% ORM and 25% ORM under this recall 
format might have approximated 331496 and 8/595, ORM under an anticipa- 
tion format, respectively, which represents an even smaller difference in 
%ОВМ. That %ORM was less potent in Experiment 3 is suggested by an 
F of 3.07 compared to the F of 9.00 in Experiment 2. Neither in Experiment 
2 nor in Experiment 3 did %ORM account for an appreciable proportion of 
the “between subjects” variance; and in both experiments %ОКМ accounted 
for a smaller proportion of the variance than did any of the stimulus at- 
tributes, Disregarding the difference in response measures, in Experiments 
TA and IB %ORM had the largest mean square, which accounted for a 
large proportion of the total variance and was from about 15% to nearly 
1900% larger than the mean squares for the stimulus attributes. . 

In Experiments IA and IB, interactions of similarity and meaningfulness 
of stimulus members and of these two variables and meaningfulness of re- 
Sponse members were significant, and there was the suggestion of an inter- 
action of similarity of stimulus and response members. Of these, the latter 
approached significance in Experiment 2 but not in Experiment 3. Thus, 
the significant or suggested interactions of Experiments IA and IB, even 
if reliable for the conditions under which they were obtained, apparently do 
not extend to the different conditions of Experiments 2 and 3. Furthermore, 
since none of the few significant interactions involving only stimulus at- 
tributes was again significant in Experiment 3, any such interactions, if 
reliable, are relatively weak. Actually, most of the first-order and higher- 
order interactions of Experiments IA and IB were not significant. Therefore, 
for at least the particular lists of these experiments, similarity and meaning- 
fulness of stimulus members and similarity and meaningfulness of response 
members seemingly combined additively. р | 

One difference between Experiments 2 and 3 was from slight to consider- 
ably larger means of correct responses in Experiment 3 than in Experiment 
2 for 30 of the 32 combinations. This difference might be due to two presen- 
tations rather than one presentation of stimulus members alone, or to a 
general facilitative effect of familiarization of some response members despite 
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the lack of differences between familiarized and unfamiliarized response mem- 
bers. Differences in subjects is another possible factor. Experiment 2 
was carried out toward the end of the fall semester and Experiment 3 was 
carried out at the beginning of the spring semester. Subjects at the beginning 
of the semester are usually more eager to participate in experiments. Which 
among these or possible other factors was the actual source of the difference 
could not be determined from the information available. 

Table A8 summarizes intercorrelations among ranks of means of trials to 
criterion in Experiments ТА and IB and of means of correct responses in 
Trials 148 of Experiments 2 and 3. These correlations were for all 32 com- 
binations of stimulus attributes and %ORM, for the 16 combinations of 
similarity and meaningfulness of stimulus members and response members 
under 100% ORM, for the 16 combinations under 25% ORM, and for the 
16 combinations of stimulus attributes, disregarding 10096 and 2596 ORM. 


TABLE A8 
Coefficients of Correlations between Correct Responses during Trials 1-48 in 
Experiments 2 and 3 for Different Combinations of Stimulus Attributes and 
%ORM and between Correct Responses in these Experiments and Trials to 
Criterion for Goss, Nodine, Gregory, Taub, and Kennedy’s Experiments IA and IB 


. . Criterion for Goss, Nodine, Gregory, Taub, and Kennedy’s Experiments 14 ant > 


Combinations Exp. 2- Exp. 2- Exp. 3- 
correlated Exp. 3 Exps. ТА, IB Exps. ТА, IB 
All 32 ло 16 n 
16 under 1007; ORM 72 ER 65 
16 under 25% ORM 69 61 51 
16 disregarding ФОКМ 73 :86 84 


Decreasing ranks were assigned to decreasing means of correct responses in 
Experiments 2 and 3 and to increasing means of trials to criterion in Exper 
ments ТА and IB. The rho of .51 for the 16 combinations under 25% ORM 
for Experiments IA and IB and Experiment 2 is significant at .05; the remain- 
ing 11 rhos are significant at <.01. The rhos for Experiments IA and IB 
and Experiment 2 are larger than the corresponding rhos for Experiments I 
and IB and Experiment 3. Three of the rhos for Experiments IA and IB and 
Experiment 2 are larger than the corresponding rhos for Experiments 2 ant 
3. The rhos for Experiments IA and IB and Experiment 3 and for Exper 
ments 2 and 3 do not differ consistently. 

Within Experiments IA and IB, Experiment 2, and Experiment 3, the 
thos for the means of the 16 combinations under 100% ORM and those 
under 25% ORM were .91, .90, and .83, respectively. Despite these hig 
internal consistencies of ranks for the combinations of stimulus attributes 0?” 
der 100% and 25% ORM, correlations for the 16 combinations under 100% 
ORM were higher than the corresponding correlations for the 16 combination® 
under 25% ORM. Thus, while the relatively high rhos for all 32 combinations 
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suggest some congruence of the patterns of these effects, the congruence is 
probably stronger for acquisition under 100% ORM than under 25% ORM. 

In Experiments IA and IB, 100% ORM produced better learning than 
25% ORM for all 16 combinations of similarity and meaningfulness of 
stimulus members and response members. In Experiment 2, and also in 
Experiment 3, 100% ORM was superior to 25% ORM for 13 of the 16 combi- 
nations and inferior for the other three. One of the three was the same in 
both experiments, the combination of stimulus members of low similarity 
and low meaningfulness with response members of high similarity and high 
meaningfulness. The other two combinations in Experiment 2 were not the 
same as the other two in Experiment 3. With only one exception for both 


Experiments 2 and 3, therefore, 100% ORM apparently occasioned faster 
ORM. But this superiority was neither as consistent 
at for a fixed number of trials with 
t to a criterion with 


d marked superiority 


acquisition than 25% 
nor as marked under the recall form 
group administration as under an anticipation forma 
individual administration. The relatively consistent an 


of 100% ORM to 25% ORM under the former conditions is reflected in the 
ions among Experiments IA and IB, 2, and 3 for the 


higher values for correlat 
ORM, than for the correlations in which 


16 combinations, disregarding % 


%ORM was involved. 


Changes in responses. The results for changes from incorrect to correct 
responses and from correct to incorrect responses were, unfortunately, in- 
conclusive. That such changes may be influenced by some stimulus attributes 
and %ORM is suggested by the significant Ёз for similarity of stimulus 
members and by the significant and near-significant Fs for %ORM. Support- 
ing this conclusion is the consistent outcome for the other three variables 
of more frequent changes both from correct to incorrect and from incorrect 
to correct for the level of each variable accompanied by slower acquisition. 
But the Fs for these differences were not significant, nor did they approach 


significance. 
Complicating any interpre 
assumptions of the homogeneity an 


tation of these results are the questionable 
d of the independence of pairs within 
a list and within a trial and the even more questionable assumption of the 
independence of pairs from trial-to-trial. The former assumptions are no 
different than those of most attempts to assess original and elaborated all- 
or-none conceptions, and nonindependence from trial-to-trial should operate 
in a direction favorable to the all-or-none conception. Therefore, the results 
for changes do not support implications even of the elaborated all-or-none 
conceptions. The more frequent changes from correct to incorrect responses 
than for incorrect to correct responses are also inconsistent with initial all- 
or-none conceptions. But some later elaborations do permit prediction of 


such inequalities. 
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SUMMARY 


Experiment 3 differed from Experiment 2 in two ways. One was the addition 
of familiarization as a variable in the form of 60 familiarization experiences 
with two of the four response members and no familiarization of the other 
two. The other was presentation of each stimulus member alone twice during 
the recall phase of each trial rather than once. The direct effect of %ОВМ 
on number of correct responses during the first presentation of stimulus 
members alone was not significant. The inverse effects of similarity of 
stimulus and of response members and the direct effects of their meaningful- 
ness were significant. Familiarization had no apparent effects. Most of the 
interactions involving stimulus attributes and %ORM were not significant 
but some involving trials and these variables were significant. 

Changes from correct to incorrect responses and from incorrect to correct 
responses between the first and second presentations of stimulus members 
alone during Trials 1-12 were related directly to %ORM and to meaning- 
fulness of stimulus and of response members; they were related inversely to 
similarity of stimulus and of response members. Only for similarity of 
stimulus members and %ORM, however, were these relationships significant 
or nearly so. 

Across Experiments IA and IB, 2, and 3, there was reasonable agreement 
with respect to effects of stimulus attributes and ФОВМ separately ап 
combined. Also, rank orders of means of trials to criterion and of correct 
responses for the same combinations of variables were in reasonable agree 
ment. The conclusions suggested by the results of all three experiments Were 
therefore, direct effects of %ORM and meaningfulness of stimulus and re- 
sponse members and inverse effects of similarity of stimulus and respons? 
members. At most, only a few interactions of these variables were significant 
Thus, most of these relationships for stimulus attributes and %ОВМ separately 
held at each level and combination of levels of the other variables. 


EXPERIMENT 4 
Acquisition of Unmixed Lists Administered to Subjects in Groups a 
Functions of Meaningfulness of Stimulus and Response Members ат 
of Similarity of Meaning-Ease of Learning of Pairs of Stimuli 


PURPOSE AND DESIGN 


In 1958, Richardson and Erlebacher obtained ratings of ease of learning 
and similarity of meaning (common meaning) of pairs of CCCs, CVCs, Em 
adjectives. Advanced in their discussion of the significance of these ratings 
was the view that: “It is possible that the facilitation of learning by mean- 
ingfulness is not the result of association value per se but of the increase 
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in associative connection resulting from the increase in meaningfulness. The 
important thing may not be the number of associations which can be given 
to the stimulus and response items independently but the relationship between 
the two" (p. 68). 

The Richardson and Erlebacher proposal can be tested by comparing rates 
of acquisition of lists in which meaningfulness of stimulus members and 
meaningfulness of response members are orthogonal to each other and to 
ease of learning and common meaning of pairs constituted of those stimuli. 
Unfortunately, this design can probably be realized only approximately in 
lists constructed from Richardson and Erlebacher’s sets of pairs of CVCs. The 
major difficulty is strong relationships between meaningfulness of the discrete 
CVCs comprising the pairs and ratings of ease of learning and common 
meaning of the pairs. But another difficulty is a correlation between ratings 
of ease of learning and common meaning sufficiently high to preclude inde- 
pendent variation of these two attributes. For CVCs, the г was aL, 


METHOD 

Lists. Table A9 shows both the design of Experiment 4 and the lists of 
four pairs of CVCs selected to meet the requirement of stimulus members 
of low or high meaningfulness, response members of low or high meaning- 
fulness, and pairs of low or high ease of learning and common meaning. 
Glaze M, values of each CVC are in parentheses; to the right of each pair 
are its mean ratings for ease of learning and common meaning. Because of 
the correlation between values for ease of learning and common meaning, 
except in the correlational analyses, they are treated as a single variable 
designated ease of learning-common meaning. 

The levels of meaningfulness of stimulus members and of response members 
were orthogonal. But these levels of both variables were related positively, 
although not perfectly, to the levels for ease of learning and common mean- 
ing of the pairs of which they were members. Thus, the desired design was 
not realized completely. In all likelihood, however, the design was realized as 
completely as possible with pairs selected from the particular set of pairs 
within the further constraint of minimal differences among the lists in similar- 
ity among stimulus members, among response members, and between stimulus 


and response members. . 
With one exception, stimulus members of the lists had no or one letter 
lus and response members 


in common as did response members, and stimu s and e 
of each pair had no or one letter in common. Thus, similarity among stimulus 


members, among response members, and between stimulus and response 
id D H 

members of pairs were low and approximately equal for all lists. In one 
list, however, the stimulus member of one pair had two letters in common 


with the response member of another pair. 
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The four di ў 
Di ege cn See оя posee of the pairs were presented in a random 
e restriction of presentation of all # 
ке такт р our orders before any 
Pro А 
= "pde Subjects were paced through the four pairs of a particular 
таба SC rate. They then had 12 sec. in which to write the response 
er to ti 1 $ os 
iux each, e right of the stimulus member alone. There were 12 acquisi- 
е Subjects. The 144 undergraduate men and w 
Wes drawn from the course in introductory psyc 
vere assigned randomly to each of the eight lists. 
Sh RESULTS 
A ion pd each of the lists of Table A9 are means of correct responses 
"T that list for Trials 1-12. The maximum possible is 48 correct responses. 
E i analysis of variance on correct responses for Trials 1-12 and for suc- 
x ssive blocks of four trials each is summarized in Table A10. The significant 
5 for ease of learning-common meaning of pairs and for meaningfulness of 
SE members reflect more rapid acquisition of lists with pairs of high 
than of low ease of learning-common meaning, and of lists with response 


members of high than of low meaningfulness. 
ot significant. How- 


The P for meaningfulness of stimulus members was n 
correct responses Were made with 


omen who served as subjects 
hology. Eighteen subjects 


ever, from slightly to considerably more 
stimulus members of high than of low meaningfulness in three of four com- 
therwise alike in levels of the other 


Parisons of pairs of lists which were o 
lists which differed in meaningfulness 


tw i E 
а variables. The exception was the two 
of stimulus members but were both of low ease of learning-common meaning, 


high meaningfulness of response members. The list with stimulus members 
of high meaningfulness was learned less rapidly than the list with stimulus 
members of low meaningfulness. The mean of 29.7 for the former list, when 


examined in relationship to the other seven means, was lower than would 
eater similarity between stimulus 


be expected. A possible explanation is gr 
others in the form of LAN 


апа response members in this list than in the 
as the stimulus member of one pair and LAZ as the response member of 


another pair. Regardless of the basis for the observed difference, were it 
not for this reversal in means, the over-all F for meaningfulness of stimulus 
members would, very likely, also have been significant. 

The F for the interaction of meaningfulness of stimulus and of response 
members could be interpreted in terms of a stronger effect of meaningfulness 
ОЁ response members with stimulus members of low than of high meaning- 
fulness. The interaction of both of these variables with ease of learning- 
common meaning reflected primarily the slow learning of the list noted above 


which represented the combination of high meaningfulness of both stimulus 


and response members, low ease of learning-common meaning. 
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TABLE A10 


Analysis of Variance on Correct Responses during Trials 1-12 in Experiment 4; 
Interactions Yielding Fs «2.50 Omitted 


Source df MS F 
EL—CM 1 454.28 18.33 ** 
М5 1 22.69 
МЕ 1 311.78 12.58** 
MS XMR 1 146.74 5.92* 
EL—CM XMS XMR 1 164.11 6.62% 
Error (b) 136 24.77 
T 2 1645.38 386.23 ++ 
TXMR 2 16.43 3.85* 
TXMSXMR 2 18.31 4.29* 
Error(w) 272 4.26 
*p <.05. 
жар <.01. 


Correct responses increased significantly through the three blocks of trials. 
The significant interactions of trials with meaningfulness of response mem- 
bers and with this variable and meaningfulness of stimulus members could 
be described in terms of a greater increment over trials with response mem- 
bers of low than of high meaningfulness and of progressively larger incre- 
ments for the high-high, low-high, low-low, and high-low combinations of 
meaningfulness of stimulus and response members. 

Because of the correlations between meaningfulness of discrete stimuli 
and ratings of ease of learning and common meaning, relationships between 
acquisition rate and the three stimulus variables were also analyzed by means 
of zero-order and first-order partial rank-difference coefficients of correlation. 
The values correlated were means of trials to criterion with the lists repre- 
senting the eight combinations and means of the values of the lists with 
respect to each of the three stimulus variables. Both the zero-order and first- 


TABLE A11 
Coefficients for Zero-Order Correlations? and for First-Order Partial Correlations between 
Correct Responses in Experiment 4 and Ma of Stimulus Members, Ma of Response Mem- 
bers, Ease of Learning of Pairs and Their Common Meaning 


Variable partialled out 


Predictor Ma of stimulus Ma of response Ease of Common 
members members learning meaning 
Ма of stimulus members .09 — 04. — 17 58 
Ма of response members kuk 70* .62 .50 
Ease of learning .02 —21 46 —17 
Common meaning kuk 37 .52 .64* 


вА]опр the diagonal downward from left to right. 
*p <.05. 
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order partial coefficients which were obtained are presented in Table All. 
Ratings of ease of learning and common meaning were used separately here. 
Thus, the third variable of attributes of the pairs was represented by two 
different measures. 

The values along the diagonal downward from left to right are the zero- 
order coefficients for the correlations between correct responses and values 
for meaningfulness of stimulus members, meaningfulness of response mem- 
bers, ease of learning, and common meaning. Only the second and fourth 
Were significant at .05 or less. The coefficient of .70 for. correct responses 
and meaningfulness of response members was slightly but not significantly 
higher than the coefficient of .64 for correct responses and common meaning. 

The remaining coefficients are for the first-order partial correlations. The 
coefficients for meaningfulness of stimulus members became increasingly 
negative when meaningfulness of response members, ease of learning, and 
common meaning were each partialled out. The zero-order coefficient for 
meaningfulness of response members was unaffected by partialling out mean- 
ingfulness of stimulus members and was reduced only to .62 and .50 by 
ратна пе out ease of learning and common meaning. Partialling out the 
other three variables reduced the coefficient of .46 for ease of learning to 
coefficients of .09, — 21, and —.17. Partialling out meaningfulness of stimulus 
members increased the strength of the relationship for common meaning 
from the zero-order coefficient of .64 to the partial coefficient of .70. Partial- 
ling out the effects of the other two variables reduced the coefficient of .64 
to coefficients of .37 and .52. 

Ратна пе out meaningfulness of response members from the relationship 
between acquisition rate and common meaning reduced the zero-order coeffi- 
Clent to а greater degree than partialling out common meaning from the 
relationship between acquisition rate and meaningfulness of response mem- 
bers, Thus, on the basis of a slightly higher zero-order coefficient and this 
difference in shrinkage, meaningfulness of response members proved a better 
Predictor than common meaning. Meaningfulness of response members was 
even more clearly a better predictor than ease of learning. 


DISCUSSION 
Та the eight lists of Experiment 4, levels of meaningfulness of stimulus 
members and of response members were orthogonal. But both were related 
Positively to ratings of ease of learning and common meaning of pairs consti- 
tuted of those stimuli. The positive relationships between attributes of the 
"Screte stimuli and ratings of pairs in the set of pairs of CVCs from which 
© Pairs of these lists were selected precluded complete realization of the 


Soe orthogonality of levels of attributes of the discrete stimuli and of the 
Irs, 
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Within the limitation of lack of complete independence between meaning- 
fulness of discrete stimuli and attributes of pairs of those stimuli, the results 
of Experiment 4 offer little or no support for Richardson and Erlebacher's 
suggestion that the direct relationships between acquisition rate and mean- 
ingfulness of discrete stimulus and response members might reduce to a 
common and more general variable of strength of associations between the 
two. Over and above the direct relationship between acquisition rate and 
ease of learning-common meaning of pairs, meaningfulness of response mem- 
bers was related directly to acquisition rate. Although the former variable 
accounted for more of the variance in the analysis of variance than did the 
latter, in the correlational analyses meaningfulness of response members 
was the better predictor. The zero-order coefficient for the relationship between 
correct responses and meaningfulness of response members was higher than 
the zero-order coefficients for ease of learning and common meaning. Also, 
partialling out meaningfulness of response members from the correlation 
between acquisition rate and the latter two variables reduced the correlations 
more than did partialling out ease of learning and common meaning from 
the correlation. between acquisition rate and meaningfulness of response 
members. 

The direct relationship between acquisition rate and meaningfulness of 
stimulus members was not significant, disregarding the other two variables. 
The failure to obtain a significant over-all effect of meaningfulness of stimulus 
members was attributed to a typically slow acquisition of the list representing 
the combination of high meaningfulness of stimulus and response members, 
low ease of learning-common meaning. This list was learned less rapidly than 
the list representing the combination of low meaningfulness of stimulus 
members, high meaningfulness of response members, and low ease of learn- 
ing-common meaning. In the other three comparisons in which meaningfulness 
of stimulus members varied and levels of the other two variables were the 
same, the relationship between acquisition rate and meaningfulness of stimulus 
members was direct. Thus, these comparisons support a conclusion that mean” 
ingfulness of stimulus members also influenced acquisition rate over and 
above any effects of ease of learning-common meaning of pairs. 

More generally, the results of Experiment 4 suggest that acquisition rate 
is a direct function of meaningfulness of stimulus members, meaningfulness 
of response members, and ease of learning-common meaning of pairs. The 
apparently atypical acquisition rate for the list representing high meaning 
fulness of stimulus and response members, low ease of learning-common 
meaning largely vitiates any conclusions about the modes of combination 0 
these variables. 
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" коесы "uu meaning of pairs can be interpreted 

` y-established associations between stimulus 
members and responses to response members. The present results, therefore, 
constitute further evidence of the importance of initial strengths of pre- 
established associations in the further strengthening of those associations. 
The correlational analyses suggest that ratings of ease of learning may 
Provide better estimates of initial strengths than do ratings of common mean- 
ing. 


SUMMARY 


Tested in Experiment 4 was Richardson and Erlebacher’s proposal that 
the direct relationships between acquisition rate and meaningfulness of 
Stimulus and response members might be indirect manifestations of effects 
of strength of associations between members of pairs. Th 
CVCs was the source of the pairs selected for the eight four-pair lists of 
Experiment 4. In that set of pairs, meaningfulness of stimulus members and 
of response members were related positively to ratings of ease of learning 
and common meaning of the pairs. Аз a consequence, in the eight lists, while 
levels of the former two variables were independent, they were not completely 
independent of levels of ease of learning and common meaning. Each of the 
lists was administered to different groups of 18 subjects. There were 12 trials 
under a recall format. 

In the analysis of variance, ac 
nificantly to ease of learning-common meaning а 
Sponse members. In three of four comparisons involving pairs of lists 
in which levels of meaningfulness of response members and ease of learning- 
Common meaning were the same, а direct relationship between acquisition 
тае and meaningfulness of stimulus members was also obtained. The inver- 
Sion of this relationship in the fourth comparison was attributed to an atypi- 
cally difficult list for the combination of high meaningfulness of stimulus 
and response members, low ease of learning-common meaning. 

In correlational analyses involving zero-order and first-order partial rank- 
difference coefficients of correlation, meaningfulness of response members 
Proved a better predictor of acquisition rate than did ratings of ease of 
learning or of common meaning. This outcome, and the apparent effects on 
acquisition rate of meaningfulness of stimulus and of response members over 
and above effects of ease of learning-common meaning, are not consistent 
With implications of the proposed reduction of effects of the former two 
Variables to differences in associative strength of pairs as estimated by ratings 


of é È 
ease of learning and common meaning. 


eir set of pairs of 


quisition rate was related directly and sig- 
nd to meaningfulness of re- 
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Acquisition of Partly Mixed Lists Administered to Subjects in Groups 
as Functions of Meaningfulness-Similarity of Stimulus Members and 
Meaningfulness and Similarity of Response Members 


WITH Herbert Levitt 


PURPOSE AND DESIGN 


In contrast to the unmixed lists of the four preceding experiments, the 
lists of Experiment 5 were partly mixed. The units of each list of partly 
mixed lists represent some but not all of the combinations of values or levels 
of stimulus attributes. One reason for using partly mixed lists was to deter- 
mine whether or not differences in acquisition rate among lists representing 
different combinations of levels of meaningfulness and similarity of stimulus 
and response members would also be obtained with individual PA units each 
of which represented different combinations of levels of those stimulus attri- 
butes. Another reason was to determine whether or not the modes of combi- 
nations of those variables in partly mixed lists were the same as in unmixed 
lists. 

The lists of most experiments concerned with effects of stimulus attributes 
on PA learning have been unmixed. All units of an unmixed list represent 
a particular combination of levels of stimulus attributes. Eliminated, therefore, 
are possible effects on a unit representing a particular combination of levels 
of stimulus attributes of units representing one or more other combinations 
of levels. Also, unmixed lists of a particular number of units include the 
maximum possible number of units representing a particular combination of 
levels of stimulus attributes. Thus, unmixed lists are a better sample of units 
representing a particular combination of levels. 

Unmixed lists also have disadvantages. One disadvantage is lack of repre 
sentativeness with respect to the lists of most extra-experimental tasks. For 
example, the units of lists of pairs of words with stimulus members in one 
language and response members in another language are not likely to be 
homogeneous in meaningfulness. Precisely what is required is information 
about acquisition of a unit representing a particular combination of levels 
of stimulus attributes as influenced by the presence in the lists of units 
representing other combinations of levels of those attributes. À second dis- 
advantage of unmixed lists is, for any one task, inter-subject differences Jn 
difficulty, rather than intra-subject differences. By controlling for individual 
differences, intra-subject comparisons usually provide a more precise test of 
possible differences in effects of different levels of a variable or combination 
of levels. 
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The particular design of Experiment 5 is shown in Table A12. Stimulus 
members labeled “easy” represented the combination of stimulus members 
of high meaningfulness, low similarity; stimulus members labeled “hard” 
were of low meaningfulness, high similarity. The response members repre- 
sented the four combinations of high or low meaningfulness and high or 


low similarity. 


METHOD 


Lists. The lists of pairs of CVCs used to realize the design are also shown 
in Table А12. The CVCs for these lists were selected on the basis of Glaze 
M, values before Archer M, values were available. However, both Glaze A. 
and Archer М. values of each СУС are in parentheses. The easy stimulus 
members were all of 100% Glaze M; values and had no letters in common. 
The hard stimulus members were of 0% or 7% Glaze M, values and each 
Опе had two or three letters in common with the other three. 

Tn all, 16 different lists with easy stimulus members and 16 different lists 
With hard stimulus members were prepared. Four of those lists for both 
easy and hard stimulus members are shown. The response members of these 
four lists were obtained by combining four sets of CVCs. The CVCs of two 
of the sets (SUT, YIG and CIN, WUB) had no letters common to each other 
Or to the CVCs of the other two sets. The CVCs of each of the other two 
Sets (FAV, VAF and JOK, KOJ) were constituted of the same letters in 
оррозне order, The former sets were considered of low similarity and the 
latter of high similarity. Each of the former was combined with each of the 
latter, The other 12 lists for each level of stimulus members were different 
Pairings of stimulus and response members so that each of the four response 
members was paired once with each stimulus member. The four different 
random orders of the units of each list were presented in random order 
Within the restriction of the presentation of all four orders before any one 
Was repeated. 

Procedure. Subjects were paced through 10 trials at a rate of 3.5 sec. to 
*Xamine each pair in the learning booklets and 12 sec. to write the response 
members to the right of the stimulus members on each page of the booklet 
used for the recall phase of each trial. ; . . 

Subjects, Two subjects were assigned to each of the 16 different lists with 
©азу stimulus members and two were assigned to each of the 16 different 
lists With hard stimulus members. The requisite 64. men and women were 
all drawn from the course in introductory psychology and assigned at random 
to the particular combination of stimulus attributes and pairings. 
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RESULTS 


| Shown in the last column of Table А12 are the means of correct responses 
in 10 trials for pairs representing each of the eight combinations of levels 
of the three stimulus attributes across all 16 lists. The analysis of variance on 
Correct responses (Table A13) involved the additional variable of the four 
Combinations of the two sets of response members of low similarity and the 
two sets of high similarity. This variable is labeled “Pairings.” 


TABLE A13 


Analysis of Variance on Correct Responses during Trials 1-10 
in Experiment 5; Interactions Yielding Fs «2.50 Omitted 


Source df MS F 
Easy or hard 
Stimulus members (St) 1 543.47 44.08** 
Pairings (P) 3 36.68 2.97* 
Еггог 56 12.33 
МЕ 1 51.66 22.66** 
/МЕХ Ss 56 2.28 
SR 1 32.34 6.72* 
/SR X Ss 56 4,81 
МЕ ХК 1 13.60 4.10* 
УМЕ XSR X Ss 56 3.32 


< У в 000 EP 
*р<.05. 


**Р 5.01. 


The Fs for easy or hard stimulus members, meaningfulness of response 
members, and similarity of response members were significant at from .05 to 
s A : SCH lists with easy stimulus members were acquired significantly 
та than those with hard stimulus members. About 7076 more € 
of hi Ge occurred with the former than with the latter. Response members 
ur Е meaningfulness were acquired faster than those of low geng пе 

igh esponse members of low similarity were acquired faster than those o 
their Similarity, Meaningfulness of response members was more potent than 

Similarity, Both for easy and for hard stimulus members, acquisition 
un increasingly more rapid for the high-low, low-low, high-high, and low- 
8^ combinations of similarity and meaningfulness of response members. 

Only 9ne of the interactions involving stimulus attributes was significant. 

е а вино of meaningfulness and similarity of response members im 
of ke pell in terms of a greater effect of similarity with response members 
igh than of low meaningfulness. 
© significant F for pairings was due to m 
ination of response members of List 3 ( 
the other three combinations. Across stimulus attributes, 


ore correct responses with the 
CIN, WUB, JOK, KOJ) than 


the means for 


Comb 
With 
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the combinations of CVCs in Lists 1, 2, 3, and 4 were 5.64, 5.83, 7.22, and 
5.67. None of the interactions involving pairings was significant. Thus, despite 
this difference between the combination of CVCs in List 3 and the combi- 
nations in the other three lists, the three stimulus variables separately and 
combined seemingly had the same pattern of effects with each of the four 
combinations. 


DISCUSSION 


One important feature of the results is the demonstration of differences 
in rate of acquisition of individual PA units in partly mixed lists as functions 
of easy or hard stimulus members, meaningfulness of response members, and 
similarity of response members. Differences in rate of acquisition of 
individual PA units whose stimulus members, response members, or both 
differed in meaningfulness have been obtained in other experiments (Badde- 
lay, 1961b; Glanzer, 1962; Johnson, 1962; Keppel, 1963; Kimble & Dufort, 
1955; Mandler & Huttenlocher, 1956; Noble & McNeely, 1957; Terwilliger 
1962; Underwood & Schulz, 1960a, Experiments 6-13, 15, 16). In none of 
these, however, were different levels of one attribute orthogonal to different 
levels of one or more other attributes. Instead, meaningfulness or related 
attributes of stimulus members or of response members were varied but 
meaningfulness of response members or stimulus members was at а fixe 
level. Alternatively, meaningfulness of both stimulus and response members 
were varied simultaneously in a positively-correlated design. Thus, Experiment 
5 extends previous findings by demonstrating differences in acquisition rate 
among orthogonal combinations of levels of three stimulus attributes. 

Similarity is specified by relationships between and among stimuli. Conse- 
quently, an individual PA unit at some particular level of similarity can only 
be approximated by pairs of PA units at that level of similarity each of 
whose members also differ with respect to some other attribute. The inverse 
relationship between acquisition rate, and similarity of response members 
obtained in Experiment 5 is apparently the first evidence of the influence 9 
similarity on acquisition of what are, as closely as possible, individual Р. 
units. 

Another feature of importance is the modes of combination of the three 
stimulus attributes. Of the four possible interactions between and among 
stimulus attributes, only that between meaningfulness and similarity of 
response members was significant and then only at .05. In partly mixed lists 
as well as unmixed lists, the stimulus attributes seem to combine additively: 
Consequently, effects of each variable can be considered to hold at each 
level and combination of levels of the other variables. 
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SUMMARY 


The partly mixed lists of four pairs of CVCs of Experiment 5 realized a 
design in which stimulus members were of high meaningfulness, low similar- 
ity (easy) or low meaningfulness, high similarity (hard) and response mem- 
bers represented combinations of high or low meaningfulness and low or 
high similarity. Lists had one or the other set of stimulus members but com- 
mon sets of response members. The lists were presented under а recall format 
for 10 trials, 

More correct responses occurred with easy than with hard stimulus mem- 
bers, with response members of high than of low meaningfulness, and with 
тезропзе members of low than of high similarity. Thus, differences were 
obtained between and among individual PA units representing different 
Combinations of meaningfulness and similarity of stimulus and response 
members, Moreover, the pattern of these differences was reasonably consistent 
With the patterns obtained between and among lists of unmixed PA units 
"CPresenting different combinations of the same stimulus attributes. 


EXPERIMENT 6 
Acquisition of Partly Mixed Lists Administered to Subjects in Groups 
as Functions of Meaningfulness, Similarity, and Familiarization 
of Stimulus and Response Members 


PURPOSE AND DESIGN E 
e results of Experiment 5 indicated that rate of acquisition of individual 
"Units within partly mixed lists was influenced by stimulus attributes in 
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Details of the experimental design, excluding the familiarization variables, 
are shown in the first five columns of Table A14. The eight different partly 
mixed lists were constructed to represent different subsets of four of the 16 
combinations of high or low meaningfulness and similarity of stimulus and 
of response members. Each of the 16 combinations of stimulus attributes 
was represented in two lists. In these two lists, another combination of 
attributes was the same and two others were different. 


METHOD 


Lists for acquisition and familiarization. The specific CVCs selected and 
paired to realize the design of Experiment 6 are reproduced in the center 
columns of Table А14. Their Glaze M, and Archer М, values are given in 
Table А12. Form 1 lists were reversed to obtain Form 2 lists. Such reversal 
counterbalances for any differences between specific CVCs as stimulus mem- 
bers and as response members. 

As in Experiment 5, the two stimulus members and two response members 
of low similarity in each list had no letters in common with each other or 
with the two stimulus members and two response members of high similarity- 
High similarity was obtained by selecting CVCs of the same letters in opposite 
orders. Similarity between stimulus members and paired or other response 
members was low. There were no common consonants and only one common 
vowel. Four different random orders of the pairs of each list were prepared ; 
they were presented in a random sequence within the restriction of no repeti- 
tion of one order before the other orders had been presented. 

An index of expected ease of learning was computed for each pair of the 
lists. High meaningfulness and low similarity were arbitrarily scored “1”; 
low meaningfulness and high similarity were arbitrarily scored “0.” These 
four scores for each combination were summed to obtain the values in the 
column designated Predicted—S. Thus, the first pair of List A has a sum 
of “2” for scores of 0,1,0,1; the second pair has a sum of “0” for scores of 
0,0,0,0; and the third pair has a sum of “4” for scores of 1,1,1,1. The sums 
range from 0 to 4. Those for each pair of each list are also expressed а5 
ranks. А more sophisticated index of ease of learning could be obtained by 
differential weighting of the variables in terms of their relative influence оп 
acquisition rate. To do so here was considered premature. 

Stimulus members were and were not familiarized and response members 
were and were not familiarized. The lists for their familiarization contained 
16 CVCs, of which at least eight CVCs were buffer items. Buffer items were 
included to reduce differences among familiarization conditions with respect 
to response availability and to emphasize possible effects of response integra- 
tion. For the familiarized-familiarized combination, the remaining eight 
CVCs were those of the PA lists. For the familiarized-unfamiliarized and 
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unfamiliarized-familiarized combinations, four of the remaining eight CVCs 
were, respectively, stimulus members or response members of the lists; the 
other four were buffer items. For the unfamiliarized-unfamiliarized combi- 
nation, none of the 16 CVCs appeared later in the PÀ lists. The buffer CVCs 
were of 47% or 53% Glaze М, and had no consonants in common with the 
CVCs of the PA lists. Twelve different random orders of the 16 CVCs of 
each familiarization list were prepared. 

Procedure for familiarization. Familiarization involved examining and 
reciting CVCs as they were exposed successively at a 3-sec. rate by moving a 
card down columns of the 16 stimuli of a familiarization list. There were 12 
such columns, one for each familiarization trial. 

Procedure for acquisition. Paired stimulus and response members were 
ехрозе at a 3-зес. rate with 12 sec. allowed for the recall phase of each trial. 
There were 12 acquisition trials. 

Subjects. Sixteen men and women currently enrolled in the course in 
introductory psychology were assigned randomly to each of the 16 combi- 
nations of Lists A to H in Forms 1 and 2. Within each of these combinations, 
there were four subjects in each of the further combinations of familiarized- 
familiarized, familiarized-unfamiliarized, unfamiliarized-familiarized, and un- 
familiarized-unfamiliarized stimulus and response members. The total was 
256 Subjects. Had there been any suggestion of significant effects of facilita- 
tion, the number of subjects would have been doubled. 


RESULTS 


Means of correct responses during Trials 1-12 for each pair of each list, 
disregarding forms, and ranks of those means within each list are also shown 
in Table А14. Differences among means of correct responses for combi- 
nations within each of the eight lists were assessed by analyses of variance 
Юг which the variables were familiarization, replication by means of Form 
land Form 2, and combinations of meaningfulness and similarity of stimulus 
and response members. Table A15 shows those sources of variance for each 
list for which at least one F significant at .05 was obtained. 

For combinations, six Ёз were significant at .01, one Р was significant at 
:05, and one F was not significant. The next-to-the-last column of Table A14 
Shows differences between pairs of means representing different combinations 
Significant at .05 by the criterion of least significant differences. Within every 
list but List H, at least one of the differences between combinations was 
Significant. Parenthetically, List Н was the one list in which the index of 
ease of learning was the same for all combinations. 


Experiments 5 and 6 аге exceptions to the parallelism between order of execution and 
order of description here. They were done before evidence of the desirability of more than 
12 trials had been reported. 
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TABLE А15 
Significant Sources of Variance for Lists of Experiment 6 


Source 
Familiarization (F) Combination (C) FxC CXReplication 


List 


:01 
:01 
:01 .05 
.01 
:01 .01 
.01 
.05 .05 


mHommmocu» 


That the differences among combinations were not only significant but in 
predictable order is indicated by the close agreement between predicted ranks 
for each combination of a list based on the index of ease of learning and 
observed ranks based on number of correct responses. The rhos for the 
differences between predicted and observed ranks are reported in the last 
column of Table A14. Although a rho of 1.00 is required for significance 
at .05, occurrence of seven rhos out of eight of .90 and above is an outcome 
significant at <.01. 

Each pair representing one of the 16 combinations of meaningfulness and 
similarity of stimulus and response members appeared in two different lists. 
The differences between the two means for correct responses for each pair 
ranged from .07 to 1.37 above a mean difference of .42. Thus, there was 
close agreement in absolute values of correct responses for each appearance 
of a pair. The two means for each pair were arbitrarily assigned to two 
separate distributions, one for the means for the first time and another for 
the second time each particular pair occurred moving downward by rows in 
Table A14. The rho for the ranks of the pairs in these two distributions was 
.93. Both the close agreement in absolute values and this high relationship 
between ranks suggest that rate of acquisition of particular pairs was de- 
termined more by the combination of levels of meaningfulness and similarity 
of stimulus and response members represented by a pair than by the combi- 
nations of attributes represented by other pairs of a list. 

Familiarization produced only one F significant at .05. One significant F 
out of eight cannot be considered indicative of any influence of familiarization 
of stimulus and response members. None of the Fs for differences between 
Form 1 and Form 2 was significant. Both of the significant interactions were 
also obtained in only one of eight analyses. It is unlikely, therefore, that 
combinations entered into interactions either with familiarization or with 
replications. 
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Ап analysis of variance was also carried out on differences among means 
of correct responses for entire lists. The means for each list, disregarding 
familiarization and replications, are in parentheses below the means for 
each combination of that list. In this analysis, familiarization and replication 
by means of the two forms were additional variables. The only significant F 
was for differences among lists with which the difference between pairs of 
means for the lists significant at .01 was 5.14. For simplicity, therefore, 
means for all 64 combinations of lists, familiarization of stimulus members 
and of response members, and forms are not shown. 

In this analysis, too, no evidence of any facilitation due to familiarization 
was obtained. Indeed, over-all means increased in the order familiarized- 
unfamiliarized, unfamiliarized-familiarized, familiarized-familiarized, unfamil- 
iarized-unfamiliarized. But the suggested inhibitory effects of familiarization 
Were not significant. 

Familiarization and replications did not have significant effects and means 
for the same pairs in two different lists were essentially the same. Accordingly, 
Correct responses were pooled across lists, familiarization variables, and 
replications to obtain means for the 16 combinations of meaningfulness and 
similarity of stimulus and response members. These combinations are here 
coded by a sequence of combinations of high or low for similarity of stimulus 
members, meaningfulness of stimulus members, similarity of response mem- 
bers, and meaningfulness of response members. The means for these combi- 
nations and their ranks, which are shown in parentheses, were: low-high- 
low-high (11.69,1) ; low-high-low-low (10.91,2) ; low-high-high-high (9.98, 
6); low-high-high-low (8.45,14) ; low-low-low-high (10.72,3) ; low-low-low- 
low (10.06,5); low-low-high-high (8.59,12) ; low-low-high-low (8.06,16) ; 
high-high-low-high (10.39,4) ; high-high-low-low (8.11,15) ; high-high-high 
high (9.97,7); high-high-high-low (9.56.8) ; high-lowlow high (9.12,11) ; 
high-low-low-low (8.53.13); high-ow-high-high (9.39,10); and high-low- 
high-low (9.48,9) . 

Disregarding similarity, increasing numbers of correct responses were 
obtained in the order low-low, high-low, low-high, high-high meaningfulness 
of stimulus and response members. Meaningfulness of response members 
Produced a greater difference than meaningfulness of stimulus members. 
Disregarding meaningfulness, increasing numbers of correct responses were 
obtained in the order low-high, high-low, high-high, low-low similarity of 
Stimulus and response members. Similarity of response members was more 
potent than similarity of stimulus members. 


DISCUSSION 


Discussed first is the significance of the results of Experiment 6 as a 
further demonstration of effects of stimulus attributes on acquisition. of 
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individual PA units. These results are then compared with those obtained 
in Experiments IA and IB, 2, 3, and 5. 

Acquisition of individual PA units. Each of the eight lists represented 
different sets of four of the 16 combinations of high or low similarity and 
meaningfulness of stimulus members and response members. Each list 
appeared in two forms which were regarded as replications. In all of the 
lists but one, differences were obtained between or among individual PA 
units. The ranks of means of correct responses for individual units in each 
list were those predicted by an index of ease of learning obtained by summing 
scores of 0 or 1 for, respectively, low or high meaningfulness and for high 
or low similarity. Thus, combinations of levels of stimulus attributes repre- 
sented by particular units served to predict differences among rates of acqui- 
sition of those units. 

Each pair representing a particular combination appeared in two different 
lists. One other combination was common to the two lists, two other combi- 
nations were different. Absolute values and ranks of the means for the same 
pair in different lists were about the same. Thus, rate of acquisition of an 
individual PA unit representing a particular combination of levels of at- 
tributes is apparently determined largely by the particular combination of 
levels of the attributes and not by other combinations of levels represented 
by other units of a list. Such invariance in rates of acquisition of pairs 
representing particular combinations through different lists implies no differ- 
ence in patterns of effects of combinations of stimulus attributes within 
unmixed and partly mixed lists. The invariance might extend to mixed 
lists. 

Familiarization of stimulus and of response members were additional 
variables. No evidence of facilitation was obtained. In fact, fewer correct 
responses were obtained with all three combinations involving some familiar- 
ization. Thus, although the F was not significant, there was some suggestion of 
inhibition. Only 12 trials of familiarization were administered. However, in 
view of various failures to find significant facilitation with up to 60 familiar- 
ization trials, it is unlikely that the failure for familiarization to facilitate 
is due to too few familiarization trials. 

Relationship to other experiments. Experiment 5 involved eight of the 16 
combinations of similarity and meaningfulness of stimulus and of response 
members of Experiment 6. Correlation of the ranks for means of correct 
responses for the eight combinations common to the two experiments yielded 
a rho of only .57, which falls short of significance at .05. 

The ranks for the 16 combinations of Experiment 6 were also correlated 
with the ranks for those combinations for acquisition under 100% ORM in 
Experiments ТА and IB, 2, and 3. The resultant rhos were .54, .54, and .71, 
respectively. While significant at .05 and .01, two are lower than the rhos 
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of .72 for Experiments 2 and 3, .83 for Experiment 2 and Experiments IA 
and IB, and .65 for Experiment 3 and Experiments IA and IB for the 16 
combinations under 100% ORM (Table A8). Accordingly. relationships 
among means for combinations of stimulus attributes in Experiment 6 were 
examined to determine whether or not some systematic basis existed for the 
lower correlations involving this experiment. 

As noted before, the invariance for the same combination of stimulus at- 
tributes in lists involving different combinations of those attributes implied 
no differences in patterns of effects of the same combinations in unmixed and 
partly mixed lists. Hence, means obtained with the partly mixed lists of 
Experiment 6 should correlate significantly with those obtained with the 
unmixed lists of Experiments ТА and IB, 2, and 3. Means based on only 
one unit representing a particular combination should be less reliable than 
those based on four units. Lower reliability might have attenuated the cor- 
relations involving Experiment 6 to some unknown degree. But another, 
Systematic basis for the lower values could be identified. 

Stimulus and response members were both of high similarity in four of 
the 16 combinations of stimulus attributes in Experiments ТА and 18, 2, 3, 
and 6. [n Experiment 6, the ranks of those four combinations were 7, 8, 9, 
and 10. In Experiments IA and IB their ranks were 13, 16, 11, and 15, 
respectively; in Experiment 2 their ranks were 9, 15, 16, and 14; and in 
Experiment 3 their ranks were 6, 12, 16, and 15. Thus, in Experiment 6, 
combinations in which stimulus and response members were both of high 
similarity were acquired faster than was expected on the basis of findings 
in earlier experiments. Furthermore, disregarding meaningfulness, means of 
Correct responses for the combinations of similarity in Experiment 6 increased 
in the order low-high, high-low, high-high, low-low. The expected order was 
high-high, high-low, low-high, low-low. Thus, ranks of the high-high and 
low-high combinations were interchanged. 

Examination of the lists reproduced in Table А14 suggested a possible basis 
for the relatively more rapid acquisition of combinations in which stimulus 
and response members were both of high similarity. Pairs of stimulus mem- 
bers of high similarity were formed of CVCs of the same letters in opposite 
orders, Pairs of response members of high similarity were formed in the 
Same manner. Consequently, given sufficient time, once the response to one 
stimulus member of the two of high similarity had been learned, the response 
to the other stimulus member could be “deduced” by the principle of “reverse 
the response given to the stimulus member with the same letters in opposite 
order.” Subjects could allocate the 12 sec. for the recall phase to stimulus 
members unequally. Therefore, on the average, some or all subjects might 
have taken even more than 3 sec. per trial to apply this principle in respond- 
ing to one of the stimulus members of high similarity. In the earlier experi- 
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ments, because of the manner of pairings and because of shorter fixed or 
average intervals in which to respond, no such principle could be used. 
Extent of the suggested attenuation in rhos attributable to relatively more 
rapid learning in Experiment 6 of combinations with stimulus and response 
members both of high similarity was assessed by removing the means for 
those combinations in all of the experiments and computing rhos between 
ranks of means for the remaining 12 combinations. The rhos for Experiment 
6 and Experiments IA and IB, 2, and 3, respectively, were .80, .77, and .84. 
АП were significant at .01 and were from .13 to .26 higher than the rhos 
based on all 16 combinations. These rhos suggest quite reasonable agree- 
ment between the patterns for rate of acquisition of individual PA units 
representing different combinations of stimulus attributes and those for 
acquisition of lists representing the same combinations of attributes. 


SUMMARY 

The four pairs of each of the eight lists of Experiment 6 represented 
different sets of four of the 16 combinations of high or low meaningfulness 
and similarity of stimulus and response members. In addition, stimulus mem- 
bers of the pairs and response members were or were not familiarized. Dur- 
ing each of 10 trials, paired stimulus and response members were presented 
at a 3-вес. rate with 12 sec. to recall the response members. 

In seven of the eight lists, differences between and among the pairs repre- 
senting different combinations of stimulus attributes were significant. Further- 
more, these differences agreed with those predicted by an index of ease of 
learning based on meaningfulness and similarity of stimulus and response 
members. Thus, observed differences between and among pairs representing 
different combinations of stimulus attributes were predictable from prior 
knowledge of the combination of attributes. No facilitative effects were ob- 
tained with familiarization of stimulus members, response members, or both. 

Means for individual PA units representing the 16 combinations of mean- 
ingfulness and similarity of stimulus and response members, disregarding 
the other variables, were related to means for those same combinations of 
attributes obtained with unmixed lists under 100% ORM in three other ex- 
periments. For all 16 combinations, the rhos between the ranks of means in 
Experiment 6 and in each of the other experiments were .54, .54, and .71. 
The four combinations involving similarity of both stimulus and response 
members, presumably because subjects were able to use a principle, were 
learned more rapidly than expected. Upon elimination of these four combi- 
nations, the rhos increased to .80, .77, and .84. These values were sufficiently 


[п a subsequent experiment, stimulus and response members both of high similarity were 
obtained in the same manner. Acquisition with the high-high combination was also faster 
than expected (unpublished data, Miriam Witkin Smith). 
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high to suggest that the patterns of effects of meaningfulness and similarity 
of stimulus and response members obtained with individual PA units in 
partly mixed lists resembled those obtained with unmixed lists representing 
the same combinations. 


EXPERIMENT 7 


Acquisition of Unmixed Lists Presented under Recall and 
Anticipation Formats as Functions of Meaningfulness 
of Stimulus and Response Members 


wirH Nancy J. Cobb 
PURPOSE AND DESIGN 


In Experiment 1, and in the earlier experiments (Goss, Nodine, Gregory, 
Taub, & Kennedy, 1962) which it extended, PA lists were presented under 
an anticipation format. Format of presentation was one of three important 
differences between the conditions of this set of experiments and those of 
Experiments 2-6. The results of the latter experiments led to no important 
conclusions regarding effects of meaningfulness and similarity of response 
members contrary to those based on the results of Experiment 1 and the 
earlier experiments. Nonetheless, it seemed desirable to compare acquisition 
of the same lists presented under anticipation and under recall formats. 
Should formats have no differential effects over combinations of levels of 
other pertinent variables, experimenters could use whichever was the more 
convenient, with the knowledge that findings obtained under one format 
would probably hold for the other format. Should formats have consistent 
differential effects over combinations of levels of other pertinent variables, 
experimenters would then have the advantage of use of the format which 
occasioned faster acquisition. 

Experiment 7 and Experiments 8-10 were designed at the same time as 
an interrelated set of investigations of acquisition under anticipation and 
recall formats. The designs of these experiments are described briefly. Then 
considered are further reasons for comparing acquisition under anticipation 
and recall formats. 

Designs. In Experiment 7, formats were combined with meaningfulness of 
Stimulus and of response members realized in unmixed lists. Because of in- 
conclusive results, this experiment was replicated as Experiment 1l. In 
Experiment 8, formats were combined with similarity of stimulus and of 
response members also realized in unmixed lists. In Experiments 9 and 10, 
formats were combined with, respectively, meaningfulness of stimulus and 
response members, and their similarity. But the lists used in these experi- 
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ments were mixed and there were additional variables of number of units 
in a list or its length and of whole versus part-whole modes of presentation. 

Further reasons. Until some time within the past 25 years, the recall format 
of presentation may have been used more often than the anticipation format. 
Other labels for the recall format are the treffermethode, the method of cor- 
rect or right associates, the study-test method and blocking (Lockhead, 1962). 
During the past 20 years, except for experiments on “all-or-none” acquisition, 
the anticipation format was used almost exclusively by many if not all of 
the more prolific investigators of PA learning. Consequently, the anticipation 
format came to be regarded as the standard format for PA learning. 

The shift from use of the recall to use of the anticipation format was for 
reasons other than demonstrations of faster acquisition, better retention, and 
other advantages of the anticipation to the recall format. Indeed, when the 
present set of experiments was planned, apparently only Battig and Brackett 
(1961) had undertaken a direct comparison of acquisition under anticipation 
and recall formats. The stimulus members of their 12-pair list were nonsense 
figures, the response members were 12 of the two-digit numbers from 12 to 
98. Nine trials under anticipation or recall formats followed a first trial 
under the recall format. The curve for correct responses for the recall for- 
mat was consistently and markedly above the curve for the anticipation for- 
mat. 

If comparisons of acquisition of paired associates under prompting and 
confirmation formats are considered pertinent, somewhat more information 
was available. Under the prompting format, each learning trial involves 
presentation of the stimulus member followed shortly by appearance of the 
response member and practice in saying the response member. The interval 
between presentation of the stimulus member and of the response member is 
too short for anticipation to occur. Under the confirmation format, each 
learning trial involves presentation of the stimulus member alone with suffi- 
cient time for anticipation to occur and then information about correctness 
of anticipations in the form of appearance of response members. Under both 
formats every nth trial is a test trial in which stimulus members alone are 
presented. Thus, the prompting format is essentially a recall format with 
several occurrences of each pair before appearance of the stimulus members 
alone rather than single presentations of all pairs of stimulus and response 
members alternating with single presentations of stimulus members alone. 
The confirmation format resembles the anticipation format on the several 
learning trials and the recall format on the test trial. Confirmation, there- 
fore, combines anticipation and recall formats but is closest, perhaps, to the 
anticipation format. 

In three closely related studies (Cook, 1958; Cook & Kendler, 1956; 
Cook & Spitzer, 1960), prompting led to better acquisition than confir- 
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mation. Sidowski, Kopstein, and Shillestad (1961) also obtained faster 
learning under two variations of prompting than under two variations of 
confirmation or under a combination of confirmation and prompting. There- 
fore, if the prompting and confirmation formats are considered approxima- 
tions of the recall and anticipation formats, respectively, the superiority of 
prompting to confirmation provided sufficient corroboration of Battig and 
Brackett’s (1961) results to warrant undertaking additional comparisons of 
acquisition under recall and anticipation formats. 

One reason for undertaking additional comparisons, therefore, was simply 
to provide more information about relative rates of acquisition under antici- 
pation and recall formats. Another and more important reason was that 
none of the previous findings were with trigram pairs, adjective pairs, or 
trigram-adjective pairs, which have been the stimuli of most investigations 
of PA learning. Assessments of effects of anticipation and recall formats 
оп acquisition of pairs made up of these more conventional stimuli were 
desirable. Moreover, in none of the preceding studies was difficulty of the 
PA units or lists varied. Conceivably, recall might prove superior to antici- 
pation at only one level or some levels of difficulty. The two formats, there- 
fore, should be compared with lists and with pairs representing different 
levels of difficulty. One way of varying difficulty was by combining stimulus 
members of high or low meaningfulness or similarity with response mem- 
bers of high or low meaningfulness or similarity. In Experiment 7, meaning- 
fulness of stimulus and of response members were varied. 


METHOD 

Lists. The unmixed lists of six PA units were generated from the two sets 
of CVCs of high meaningfulness and the two sets of low meaningfulness 
shown in the upper half of Table A16. Noble (1961) т’ values for these 
CVCs are in parentheses. Table A17 shows the manner in which these sets 
were combined to obtain lists representing the combinations of low-low, 
high-low, low-high, and high-high meaningfulness of stimulus and response 
members. The CVCs for each set had no or only one letter in common and, 
except for vowels, there were only a few consonants common to sets of 
high and low meaningfulness. CVCs with common letters were not paired. 
Thus, similarity was low among stimulus members, among response mem- 
bers, and between stimulus and response members. 

New sets of CVCs were used to generate the lists of Experiment 7 and 
Subsequent experiments for two reasons. One was that none of the sets of 
lists employed in the earlier experiments was satisfactory for generating new 
lists of the particular numbers of units which were desired. More impor- 
tantly, the CVCs of the previous experiments had been limited to nonwords. In 
this and subsequent experiments, the intention was to extend differences re- 
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TABLE A16 


Sets of CVCs of High or Low Meaningfulness, Low Similarity 
for Experiments 7, 9, and 11 and of High or Low Similarity, 


High 
EY B с р 
Meaningfulness Varied, Low Similarity 
LOG (4.16)9 HIT (4.01) ZOX (1.07) ZEH (1.02) 
FUR (4.08) LAW (4.25) NUQ (1.13) VUY (1.07) 
COW (4.38) JOB (4.25) KUH (1.20) XUK (0.73) 
JET (4.01) RED (4.16) FOV (1.17) WIJ (0.85) 
SIN (4.03) BUS (4.23) GIC (1.39) MEF (1.43) 
DAM (4.00) PEN (4.12) YEB (1.17) QAP (1.23) 
Mean (4.11) (4.17) (1.19) (1.06) 
Similarity Varied, Intermediate Meaningfulness 
WOD (2.33) KUD (2.35) BIM (2.46) VEX (2.07) 
WOB (2.42) KUP (2.23) LIR (2.21) №15 (2.11) 
WOT (2.06) KUB (2.09) TAQ (2.25) REJ (2.33) 
YOW (2.42) HUK (2.15) SAH (2.19) CAG (2.32) 
ZOW (2.26) MUK (2.47) GED (1.99) QAL (2.19) 
FOW (2.30) JUK (2.03) CEY (2.14) PIV (2.09) 
Mean (2.30) (2.22) (2.21) (2.18) 


2Noble m values are in parentheses. 


lated to meaningfulness as far as possible by the use of words as the CVCs 


of high meaningfulness. 


The pairs of each list and stimulus members alone for the recall phase 
under the recall format were in the six different orders of a 6X6 Latin 
Square. These orders were presented in a random sequence within the re- 
striction of no repetition of one order of the pairs or of stimulus members 


alone before the other orders had been presented. 


TABLE A17 
Manner of Combining the Sets of Stimuli of Table A16 to Obtain 
Unmixed Lists for Experiments 7 and 11 Representing Combinations 
of High or Low Meaningfulness of Stimulus and Response Members 
and Unmixed Lists for Experiment 8 Representing Combinations of 
High or Low Similarity of Stimulus and Response Members 


High-High Low-High 
AB (4)* CA (2) 
BA (4) DA (2) 

CB (2) 
DB (2) 


High-Low Low-Low 
AC (2) CD (4) 
AD (2) DC (4) 
BC (2) 
BD (2) 


aNumber of subjects with each list is enclosed in parentheses. 
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Apparatus and procedure. The lists were administered to subjects individ- 
ually by means of a memory drum. Under the anticipation format, stimulus 
members were presented alone for 2 sec. and then together with response 
members for 2 sec. Under the recall format, all pairs of stimulus and response 
members were presented, each for 2 sec., and then all stimulus members were 
presented alone in a different order, each for 2 sec. Acquisition was to a 
criterion of one perfect trial or for 36 trials. Two trials followed in which 
response members alone were presented at a 2-sec. rate for subjects to indi- 
cate the stimulus member with which the response member had been paired. 
Intertrial intervals were about 10 sec. 

Subjects. Undergraduates were assigned to counterbalanced cycles to the 
eight combinations of formats, meaningfulness of stimulus members, and 
meaningfulness of response members until there were eight subjects in each 
combination. Assignment to a combination was in order of appearance within 
the restriction of approximately equal proportions of males and females in 
each of the combinations. 

RESULTS 

Acquisition was expressed as trials through criterion with a score of 37 
assigned arbitrarily to subjects who had not reached criterion in 36 trials. 
Recall of stimulus members was expressed as number correct. Twelve was 
the maximum possible score. 

Acquisition. Means and standard deviations of numbers of trials through 
criterion under anticipation and recall formats for each of the combinations 
of meaningfulness of stimulus and response members are presented in Table 
А18. Across all combinations and for three of the combinations of meaning- 
fulness of stimulus and response members, fewer trials were required to reach 
criterion under the recall than under the anticipation format. In the low-low 
combination, acquisition was faster under anticipation than under recall. 


TABLE А18 
Means and Standard Deviations of Trials through Criterion under Anticipation 
and Recall Formats and of Stimulus Members Correct in Backward Recall for 
Combinations of Meaningfulness in Experiment 7 and of Similarity in Experiment 8 
Trials through criterion Stimulus members correct 


Stimulus Response Anticipation Recall Anticipation Recall 
members members Mean SD Mean SD Mean SD Mean SD 
Exp. 7 (Meaningfulness varied, low similarity) 


High High 11.0 6.8 9.1 4.4 8.5 3.0 8.1 37 
Low 17.8 7.9 11.0 4.9 3.1 2.4 6.1 2.8 
High Low 24.6 KÉ 19.4 9.8 4.8 3.6 6.6 27 
Low 29.6 4.2 32.5 7.0 2.6 1.8 1.2 1.2 
Exp. 8 (Similarity varied, intermediate meaningfulness) 

Low ios: 228 88 232 ПА 41 39 зі 24 

High 265 50 262 134 40 21 32 18 
High Low 300 65 214 59 48 25 55 32 


High 314 63 341 38 38 09 21 18 
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The nonsignificant F for formats in the analysis of variance summarized 
in Table A19 indicates that the smaller number of trials through criterion 
under recall than under anticipation was not a significant advantage. More- 
over, formats entered into no significant interactions with the stimulus vari- 
ables alone or combined. 

Significant direct relationships were obtained for meaningfulness of stimu- 
lus members and meaningfulness of response members with the latter the 
more potent. Under both anticipation and recall formats, acquisition was 
faster in the order low-low, high-low, low-high, and high-high combinations 
of meaningfulness. 

Backward recall ој stimulus members. Under both anticipation and recall 
formats, means of numbers of stimulus members recalled correctly as 
responses to response members increased in the order low-low, low-high, high- 
low, and high-high meaningfulness of stimulus and response members (Table 
A18). Slightly more stimulus members were recalled correctly following 
acquisition under the recall than under the anticipation format. In compari- 
Sons for each combination, recall was superior for the low-high and high-low 
combinations, and anticipation was superior for the high-high and low-low 
combinations. 

In the analysis of variance (Table A19), the Ё for formats was not signifi- 
cant. Significant Fs were obtained for the direct relationships between stimu- 
lus members correct and meaningfulness of stimulus and of response 
members, The significant F for the interaction of formats and the two stimulus 
variables could be attributed to the inversions in the superiority of recall to 
anticipation among the four combinations. 

Meaningfulness of stimulus members and of response members had both 
been related directly to rate of acquisition. Consequently, the significant 
direct relationships between these variables and stimulus members correct 
might have been due to indirect effects of meaningfulness of stimulus and 
of response members through differences in acquisition rate rather than, 
Presumably, to effects of meaningfulness of stimulus and of response mem- 
bers during recall of stimulus members. To reduce or eliminate possible 
effects of differences in acquisition rates, differences among means of stimulus 
members correct in backward recall were adjusted for differences in trials 
to criterion. The analysis of covariance involving such adjustments is also 
Summarized in Table А19. Formats remained nonsignificant; the F for mean- 
ingfulness of stimulus members remained significant; and the Fs for mean. 
Ingfulness of response members and for the interaction of formats and the 
two stimulus variables were no longer significant. 


DISCUSSION 


Acquisition. With respect to differences in rate of acquisition under recall 
and under anticipation formats, the results were ambiguous. Across the four 
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combinations of meaningfulness of stimulus and response members, acquisi- 
tion was faster under recall than under anticipation. But the difference was 
not significant. The failure to obtain a significant difference might have been 
due to the inversion of the general superiority of recall to anticipation for 
the low-low combination. Examination of absolute and relative values of the 
means for the four combinations under recall and for those under anticipa- 
tion suggested that more trials were required for the low-low combination 
under recall than might have been expected. The other three means under 
recall were each lower than the means for the corresponding combination 
under anticipation. The difference between the low-low and high-low com- 
binations under anticipation was 5.0. The difference under recall was 13.1. 
Were the mean for the low-low combination under recall too high because 
of sampling factors, such as inclusion of a disproportionate number of slow 
learners, recall would otherwise have been consistently superior to anticipa- 
tion. Because of this possibility, replication seemed desirable. To anticipate, 
this was the purpose of Experiment 11. 

Meaningfulness of stimulus and response members had typical direct 
effects on acquisition rate. Also, the order of increasingly rapid acquisition 
for low-low, high-low, low-high, and high-high combinations under both 
formats was that expected on the basis of modal findings of greater potency 
of meaningfulness of response members than of meaningfulness of stimulus 
members. 

Backward recall of stimulus members. The differences between stimulus 
members correct in backward recall both across all combinations and for the 
four combinations separately were not sufficient in magnitude or consistency 
to suggest any superiority of one format to the other. 

Occurrence of increasing backward recall in the order low-low, low-high, 
high-low, and high-high combinations of meaningfulness under both formats 
agreed with generalizations hased on findings of previous studies. In back- 
ward recall, response members function as stimulus members and stimulus 
members function as response members. Thus, the observed order was con- 
sistent with the generally greater potency of meaningfulness of response 
members than of meaningfulness of stimulus members. Meaningfulness of 
stimulus members, which now functioned as response members, proved sig- 
nificant in both the analysis of variance and the analysis of covariance. Mean- 
ingfulness of response members, which now functioned as stimulus members, 
proved significant in the analysis of variance but not in the analysis of 
covariance. 


SUMMARY 


Unmixed lists of six PA units representing combinations of low or high 
meaningfulness of stimulus and response members were presented under 
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anticipation and under recall formats. The eight subjects in each of the eight 
combinations acquired the lists to a criterion of one perfect trial or for 36 
trials. Acquisition was followed by two trials of presentation of response 

members alone for backward recall of stimulus members. 
Pe ges к faster under recall than under anticipation across all 
m су oy: of the combinations of stimulus attributes. However, 
h | or the over-all difference for formats nor the Fs for inter- 
Viper formats were significant. Direct relationships to acquisition 
e obtained for meaningfulness of stimulus members and of response 

members with the latter the more potent variable. 

sati inan souls of variance and in an analysis of covariance which 
de 2 ifferences in acquisition rate, a significant direct relationship 
ep GE ween — of stimulus members correct and meaningfulness 
мА ns m ners. The direct relationship between stimulus members 
o dieere and meaningfulness of response members was significant 
ysis of variance but not in the analysis of covariance. In neither 


analysis did the F for formats approach significance. 


EXPERIMENT 8 


Acquisition of Unmixed Lists Presented under Recall and 
Anticipation Formats as Functions of Similarity of 
Stimulus and Response Members 


with Nancy А. Mello 
PURPOSE AND DESIGN 


ни Experiment. 8, unmixed lists representing the four combinations of 
gh or low similarity of stimulus and response members were acquired 
CN anticipation and recall formats. Substitution of similarity for mean- 
ee was the only essential difference between Experiment 8 and 
Poe gei 7. As previously, the general purpose was to determine whether 
Min equisition was generally faster under one format than the other and 
bixiationg n 10): direction and extent of the differences varied among com- 
s of similarity of stimulus and response members. 


METHOD 


a Shown in the bottom half of Table Al6 are the two sets of CVCs 
Tine Ze similarity and the two sets of low similarity used to generate the 
umo of six PA units of Experiment 8. These sets were also combined in the 
hi we shown in Table А17 to obtain lists representing combinations of 

&h-high, high-low, low-high, and low-low similarity of stimulus and 


ге 
Sponse members. 
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The CVCs of the sets of high similarity each had a vowel and a consonant 
in common. The other six consonants were unique to each CVC. The CVCs 
of the sets of low similarity had no or only one consonant or vowel in 
common. АП were of intermediate Noble (1961) т’ values. 

Randomization of the orders of these pairs and of the sequence of orders 
was the same as in Experiment 7. 

Apparatus and procedures. Except for the use of different lists, the 
apparatus and the procedures for acquisition and for backward recall of 
stimulus members were those of Experiment 7. 

Subjects. Аз in Experiment 7, undergraduates were assigned to each of 
the eight combinations of formats, similarity of stimulus members, and 
similarity of response members in counterbalanced cycles. There was a 
restriction of approximately equal proportions of males and females in 
each combination. 


RESULTS 

The measures for acquisition and for backward recall of stimulus members 
were, respectively, trials through criterion and stimulus members correct. 
Subjects who did not reach criterion in 36 trials received an arbitrary score 
of 37. 

Acquisition. Means and standard deviations of trials through criterion for 
each of the eight combinations are shown in the bottom half of Table A18. 
No consistent superiority of recall to anticipation or the converse is evident. 
The F for formats was less than unity (Table A19). 

Under the anticipation format, acquisition was increasingly more rapid for 
the high-high, high-low, low-high, low-low combinations; under the recall 
format, the order was high-high, low-high, low-low, high-low. Disregarding 
formats, the order was high-high, low-high, high-low, and low-low. The Ё for 
similarity of stimulus members was less than the F for similarity of response 
members to indicate that the latter was the more potent variable. None of the 
interactions was significant. 

Backward recall of stimulus members. Both across all combinations and 
for three of the four combinations, more stimulus members were correct in 
backward recall following acquisition under the anticipation format than 
under the recall format. But the Fs for formats in the analysis of variance 
and the analysis of covariance did not approach significance. 

Under both formats, more stimulus members were correct in response to 
response members of low than of high similarity. Also under both formats, 
more stimulus members of high than of low similarity were recalled correctly. 
But the Fs for similarity of stimulus members and similarity of response 
members were not significant either in the analysis of variance or in the 
analysis of covariance. The only significant Ё in the analysis of variance and 
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also in the analysis of covariance was for the interaction of formats and 
the two stimulus variables. The apparent basis was a greater difference 
between the high-high and low-low combinations under the recall format 
than under the anticipation format. 


DISCUSSION 


Neither the results for acquisition. nor those for backward recall of 
Stimulus members provided marked or consistent evidence of a superiority 
of recall to anticipation or the converse. Battig and Brackett (1963) also 
failed to obtain significant differences between acquisition under anticipation 
and recall formáts both across all three combinations of low-low, medium- 
medium, and high-high similarity among stimulus and among response 
members and for each combination separately. The additional variables of 
%ОВМ and familiarization were combined orthogonally with formats and 
similarity, Except where YoORM was also a variable, formats and familiari- 
zation did not enter into significant interactions. 

The interaction of formats and %ORM was significant as were the inter- 
actions of similarity, formats and %ОВМ and of familiarization, formats 
and %ОВМ. The first of these interactions was due to superiority of the 
recall to the anticipation format under 100% ORM and the converse under 


50% ORM. The suggested superiority of recall to anticipation under 10096 


g 
ORM is seemingly inconsistent with the results of Experiment 8 across all 
e interaction of formats and 


combinations of similarity. But the F for th 

%ОВМ obtained by Battig and Brackett was significant only at .05. In view 
9f the inversion in relationships between means which produced this Ё, it 
Seems doubtful that the difference between 14.12 correct responses under 
recall and 12.71 correct responses under anticipation was significant. The 
Other two interactions have only tangential significance for the results of 
Experiment 8, and hence are not described. 

Lockhead (1962) presented lists of nine pairs of CVCs of intermediate 
meaningfulness, low similarity under anticipation, recall (blocking), and 
random formats. In the random format, pairs of stimuli and stimulus 
members alone were presented in a random order within the restriction of 
Presentation of all pairs and stimulus members alone before repetition of any 
9ne. No knowledge of results or knowledge of results in the form of the 
experimenter saying "right" or “wrong” immediately after each response 
Was the second variable. Regardless of knowledge of results, differences 
among the three formats were not significant for trials to criterion, number 
of correct responses on Trials 1-8, and number of trials required by the first 
15 Subjects in each group to make three correct responses. 
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The superiority of the high-low to the low-high combination under the 
recall format and across formats in Experiment 8 was the basis for the 
stronger inverse relationship for similarity of response members than for 
similarity of stimulus members. This outcome was not consistent with 
typical findings of greater potency of similarity of stimulus members than 
of response members. The source of the discrepancy is not known. 

The results for backward recall of stimulus members did not agree with 
expectations. Neither similarity of stimulus members nor similarity of re- 
sponse members had significant effects. Moreover, under both formats, the 
largest numbers of stimulus members recalled correctly were with the high- 
low combination. More stimulus members correct were expected for both the 
low-low and low-high combinations. 


SUMMARY 


The unmixed lists of Experiment 8 represented combinations of low or 
high similarity of stimulus and response members. Neither acquisition nor 
backward recall of stimulus members was consistently better under the recall 
format than under the anticipation format or the converse. The apparent 
failure to obtain differential effects of format was consistent with findings 
reported by Battig and Brackett. 

The inverse relationship between acquisition rate and similarity of 
stimulus members was less pronounced than that for similarity of response 
members. These variables did not influence backward recall of stimulus 
members. 


EXPERIMENT 9 


Acquisition of Mixed Lists Presented under Recall and Anticipation 
Formats as Functions of Meaningfulness of Stimulus and Response 
Members, Length of List, and Whole or Part-Whole Presentation 


witH Nancy J. Cobb anb Sally L. Perry 
PURPOSE AND DESIGN 


In the design of Experiment 9, mixed lists of four or 12 PA units repre- 
senting combinations of low or high meaningfulness of stimulus and response 
members were acquired under anticipation and recall formats. Following 
acquisition of all three of the four-unit lists, they were combined in a 12- 
unit list. Thus, acquisition by the whole mode of presentation, in which all 
12 units were presented from the beginning, could be compared with 
acquisition by the part-whole mode of presentation, in which subsets of 
units were first presented separately and then combined. 
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One purpose of Experiment 9 was to compare acquisition under antici- 
pation and recall formats both across all and for each of the combinations 
of meaningfulness in mixed lists. Somewhat incidentally, effects of mean- 
ingfulness of stimulus and response members on acquisition of unmixed 
and mixed lists could again be compared. Another purpose was Io test the 
possibility of no or small differences in acquisition rates under anticipation 
and recall formats with lists of small numbers of units but appreciable 
differences with lists of relatively larger numbers of units. Still another 
Purpose was to obtain additional information on rate of acquisition under 
whole and part-whole modes of presentation of lists. Some information about 
acquisition of PA lists under both modes was available (Orbison, 1944), 


but it was not extensive. 


METHOD 

Lists. One of the 12-unit lists of Experiment 9 is shown in Table A20. 
The stimulus and response members of this list were reversed to obtain the 
other 12-unit list. The four-unit lists were constituted of pairs in the first 
tow, the second row, and the third row within each of the four combinations 
of meaningfulness of stimulus and response members. The CVCs of these 
lists were those of the sets of CVCs used to generate the lists of Experiment 
7. Similarity among stimulus members, among response members, and 
between stimulus and response members was low. 

The different random orders of the pairs of the four-unit lists formed a 
4X4 Latin Square. Stimulus members alone appeared in the same orders 
but the orders of pairs and of stimulus members alone in a given trial 
differed, The pairs and stimulus members alone of the four-unit lists appeared 
in the same orders in the 12-unit lists. All orders of the pairs and of stimulus 
members alone were presented before any one was repeated. Otherwise the 


Sequence of orders was random. 
Apparatus and procedure. The lists 


As in Experiments 7 and 8, under the a 
Were presented alone for 2 sec. and then with response members for an 


additional 2 sec. Under the recall format, all pairs were presented for 2 sec. 
еасћ and then all stimulus members for 2 sec. each. Acquisition of each list 
Was to a criterion of one perfect trial or for 32 trials. 

Subjects assigned to four-unit lists learned all three lists in counterbalanced 
Orders. They then learned the 12-unit lists comprised of those same pairs to 
Complete the part-whole mode of p esentation. Subjects assigned to 12-unit 
lists learned with 12 units throughout all trials. 

Subjects. Sixteen undergraduates were assigned to the 12-unit lists to be 
acquired under the anticipation format; 16 more were assigned to the 12-unit 
lists to be acquired under the recall format. Twenty-four other under- 


were presented on a memory drum. 
nticipation format, stimulus members 
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TABLE A20 


Lists of CVCs of High or Low Meaningfulness of Stimulus and Response Members, 
Low Similarity for Experiment 9 and of High or Low Similarity of Stimulus and 
Response Members, Intermediate Meaningfulness for Experiment 10 


Exp. 9 (Meaningfulness Exp. 10 (Similarity varied, 
varied, low similarity) intermediate meaningfulness) 

Stimulus Response Stimulus Response Stimulus Response 

members members members members members members 
Ee 
High High ТЕТ (4.001) LAW (4.25) WOT (2.06) JUK (2.03) 


SIN (4.03) JOB (425) FOW (2.30) KUP (2.23) 

LOG (416) HIT (4.01) YOW (242) MUK (247) 

Mean (4.07) (4.17) (2.26) (2.24) 

Low GIC (139) PEN (412 WOD (233) LIR (221) 
ZOX (1.07) RED (416) WOB (2.42) SAH (2.19) 

РОУ (117) BUS (423)  ZOW (226)  GED (1.99) 

Mean (1.21) (4.17) (2.34) (2.13) 

High Low COW (4.38) VUY (1.07) REJ (233) KUB (2.09) 
DAM (4.00) ХОК (0.73) PIV (2.09) KUD (2.35) 

FUR (4.08) ZEH (1.02) QAL (2.19) НОК (2.15) 


Mean (4.15) (0.94) (2.20) (2.20) 
Low NUQ (1.13) WIJ (0.85) VEX (2.07 TAQ (2.25) 
УЕВ (1.17) ОАР (123) NIS (211)  CEY (2.14) 
КОН (1.20) MEF (L43) САС (2.32) BIM (246) 


Mean (1.17) (1.17) (2.17) (2.28) 


Моте: With the exceptions of the high-high and low-low combinations for similarity 
varied, intermediate meaningfulness, the pairs of the first row of each combination 
formed one four-unit list, those of the second row another four-unit list, and those 
of the third row the remaining four-unit list. 

?Glaze М, values are in parentheses. 


graduates acquired the four-unit lists under the anticipation format and 24 
more acquired them under the recall format. These 80 subjects were assigned 
to the combinations of formats and numbers of units in counterbalanced 
cycles. Half of the subjects in each combination of formats and number of 
units learned the lists shown in Table A20; half learned the reversed lists. 


RESULTS 


Acquisition was scored in two ways. One way was the trial on which the 
first correct response occurred with the unit of four-unit lists representing 
a particular combination of meaningfulness, or the trial on which correct 
responses occurred for all three units representing a particular combination 
in 12-unit lists. A score of 33 was assigned arbitrarily to all combinations 
not acquired in 32 trials. These are trials through criterion for particular 
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combinations. The other way was trials through the criterion of one perfect 
trial for entire four-unit or l2-unit lists, disregarding meaningfulness of 
stimulus and response members. 

Trials through criterion for particular combinations. Means and standard 
deviations of numbers of trials through criterion under each format for 
Subsets of PA units representing different combinations of meaningfulness 
of stimulus and response members are shown in the upper half of Table A21. 
The values under “12 (Whole)" are for the 12-unit list. The means for 
each combination under "Four" were calculated from means for each 
subject of the numbers of trials through criterion for all three of the four- 
unit lists. The values under “444-12 (Part-Whole)” were based on the 
mean for each subject of the numbers of trials through criterion for all 
three of the four-unit lists, plus the number of trials through criterion for 
each combination in the 12-unit lists. The values designated “List” are for 
trials through criterion for entire lists. They are described later. 

Twelve comparisons can be made of acquisition under recall and antici- 
pation formats for combinations of meaningfulness separately. The com- 
parisons for “4.4.4-12 (Part-Whole),” however, are not independent of those 
for “Four.” In all 12 comparisons, the means for trials through criterion 
under a recall format were lower than those for acquisition. under an 
anticipation format. In all six comparisons among combinations of meaning- 
fulness of stimulus and response members, acquisition was increasingly rapid 
in the order low-low, high-low, low-high, and high-high. 

In the first analysis of variance summarized in Table A22, number of 
units or length of lists was a variable along with formats, meaningfulness 
of stimulus members, meaningfulness of response members, and lists with 
stimulus and response members in the order shown in Table A20 (original) 
Or in the reversed order (reversal). Fs significant at <.01 indicated that 
acquisition was faster under recall than under anticipation, with lists of four 
units than of 12 units, with stimulus members of high meaningfulness than 
and with response members of high meaningfulness 


of low i 
meaningfulness І amg 
y 1 riables, lists in original and 


than of low meaningfulness. Across these four va 


reversed orders were equivalent. . ~! | 
Formats entered into only two significant interactions. e interaction 


of formats with meaningfulness of stimulus members and of response 
members reflected а greater difference between low-low and high-high 
Combinations under anticipation than under recall. The interaction of these 
three variables and length could also be attributed to differences among 
differences between low-low and high-high combinations within the four 
Combinations of formats and length. 

The interactions of meaningfulness of stimulus members and also of 
Meaningfulness of stimulus members with length, with reversal, and with 
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length and reversal were significant at from .05 to <.01. The interaction of 
meaningfulness of stimulus members and length reflected a more pronounced 
effect of meaningfulness with 12-unit than with four-unit lists. Differences 
in effects of meaningfulness with original and reversed orders were sufficient 
to produce the interaction of meaningfulness of stimulus members and 
reversal and of meaningfulness of stimulus members, length and reversal. 
But acquisition was always faster with stimulus members of high than of 
low meaningfulness. 

The interactions of meaningfulness of response members with length, with 
reversal, and with both variables also reflected differences in the superiority 
of high meaningfulness to low meaningfulness. The more pronounced effect 
of meaningfulness of response members with 12-unit than with four-unit 
lists held both across original and reversed orders and for each order 
separately. 

In the second analysis of variance summarized in Table A22. whole or 
part-whole modes of presentation replaced length as a variable. Again 
acquisition was faster under recall than under anticipation, for stimulus 
members of high than of low meaningfulness, and for response members 
of high than of low meaningfulness. Differences between means of trials 
through criterion for the two modes of presentation were not consistent 
among combinations. The К for the over-all difference between whole and 
part-whole modes was less than unity. Reversal of orders made no difference. 

The one significant interaction involving formats was with the two 
stimulus variables. Under the anticipation format, meaningfulness of stimulus 
members was more potent with response members of high than of low 
meaningfulness; under the recall format, meaningfulness of stimulus members 
was more potent with response members of low than of high meaningfulness. 

Meaningfulness of stimulus members entered into significant interactions 
with length, with reversal, and with both variables. Effects of meaningfulness 
were more pronounced with the 12-unit than with the four-unit lists. 
Effects of meaningfulness differed with original and reversed orders. While 
direct relationships were obtained between acquisition and meaningfulness 
of stimulus members with 12-unit lists in original and reversed orders and 
with the four-unit lists in reversed order, the relationship was inverse with 
four-unit lists in the original order. This pattern occasioned the significant 
interaction of meaningfulness of stimulus members, length and reversal. 

The interactions of meaningfulness of response members with length and 
with reversal reflected the patterns of relationships described above for the 
interactions of meaningfulness of stimulus members with these variables. 
The interaction of meaningfulness of response members with both variables, 
however, reflected greater potency of meaningfulness with 12-unit than with 
four-unit lists in the original order and the converse with those lists in the 
reversed order. 
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Entire lists. In all three comparisons of trials to one perfect trial for entire 
lists, fewer trials were required under the recall than under the anticipation 
format (Table A21). Lists of four units were learned faster than lists of 12 
units. Under the anticipation format, lists were learned at essentially equal 
rates with presentation by whole and part-whole modes; under the recall 
format, there was a slight superiority of the part-whole mode to the whole 
mode. 

In the analyses of variance summarized in Table A23, the Fs for formats 
were both significant at .05. The F for length was significant but not that for 
modes of presentation. None of the interactions was significant. 


TABLE A23 


Analyses of Variance on Trials through Criterion in Experiments 9 and 10 for 
Entire Lists of 12 and 4,4,4-12 or Four Units under Anticipation and Recall Formats 


Exp. 9 (Meaningfulness varied, Exp. 10 (Similarity varied, 
intermediate similarity) intermediate meaningfulness) 
Source df 4 vs. 12 4,4,4–12 vs. 12 4 vs. 12 4,4,4-12 vs. 12 
MS F MS F MS F MS F 


I —Á——— ÁN ӘӘ 


AR 1 98.26  421* 322.65 425* 21.66 130 181.90 2.87 
L 1 5317.61 227.71** 41.80 7832.91 470.22** 510.43 8.06** 
Rv 1  L79 140.50 1.85 0.74 242.66 3.83 
ARXL 1 1.04 57.63 7.07 97.44 1.54 
АВХВУ 1 18.05 5.00 2.80 80.06 1.27 
LxRv 1 5403 231 328.42 4.33 1700 1.02 8641 137 
ARXLXRv 1 3.50 0.05 56.76 3.41 262.64 4.15* 

Error 72 23.35 75.84 16.66 63.29 

*p <.05. 

**p <.01. 

DISCUSSION 


Тће results indicated that acquisition was faster under the recall format 
than under the anticipation format for all four combinations of meaning- 
fulness of stimulus and of response members within mixed lists of four 
and of 12 units. Disregarding the meaningfulness variables, the entire four- 
unit and 12-unit lists were acquired faster under the recall format than 
under the anticipation format. The superiority of the recall format held in 
the comparison involving acquisition of all 12 units by whole and part-whole 
modes of presentation. 

The consistency of the superiority of recall to anticipation in Experiment 9 
was in contrast to the inconclusive results of Experiment 7 and the failure 
to find differential effects of formats in Experiment 8. Also, in the discussion 
of the results of Experiment 8. Ваше and Brackett’s (1963) results for 
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100% ORM were interpreted as failing to show а significant superiority of 
the recall to the anticipation format. And Lockhead (1962) clearly failed 
to obtain differences between anticipation and recall formats. 

The failure to obtain a superiority of recall to anticipation in Experiment 
7 was viewed as possibly due to unexpectedly slow acquisition under recall 
of the list representing the low-low combination. The failure to obtain 
differences due to format in Experiment 8 and, seemingly, in Battig and 
Brackett’s experiment might be attributed to manipulation of similarity 
rather than meaningfulness. But why differences due to formats were not 
obtained with manipulation of similarity and might be obtained with 
manipulation of meaningfulness is not clear. 

Interpretation of the results of Experiment 9 is complicated further by 
Battig and Brackett's (p. 513) statement that, "In this connection, however, 
it should be noted that two recently completed studies in this laboratory 
have shown recall-method performance on low similarity CVC lists to be 
significantly and consistently superior to the anticipation method (a) over 
a wide range of conditions of S and R term meaningfulness; (b) under 
both constant and varied serial orders; and (c) for bidirectional (both S-R 


and R.S associations) as well as unidirectional learning conditions." These 


results appear entirely consistent with those of Experiment 9. 
With respect to effects of meaningfulness of stimulus and response members, 
the consistent findings of direct relationships between acquisition rate and 


meaningfulness of stimulus members and of response members agreed with 
Its of other investigations. The typical 


generalizations based on the resu 
g with low-low, high-low, low-high, and 


order of increasingly rapid learnin 
high-high combinations occurred. 

As expected, lists of four units were acquired more rapidly than lists of 
12 units. Thus, increasing the number of PA units increased the numbers 
of trials required to learn each unit of lists disproportionately. But the 
possible interaction of a more pronounced difference between formats with 
the 12-unit than with the four-unit lists did not obtain. 

Lists were acquired slightly but not significantly faster when presented 
by the whole than by the part-whole mode. Orbison's (1944) findings 
suggested that for lists of 12 units, acquisition should be faster by the 
part-whole than by the whole mode of presentation. Which among the 
many differences between the lists and procedures of his experiment and those 
of Experiment 9 might account for this discrepancy is not known. 


SUMMARY 
Mixed lists of four and 12 units with, respectively, one or three units 
representing combinations of low or high meaningfulness of stimulus and 
response members were acquired under anticipation and recall formats of 
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presentation. All three of the four-unit lists whose units were those of the 
12-unit list were acquired by subjects assigned to the four-unit lists. These 
lists were then combined into 12-unit lists so that acquisition by this part- 
whole mode of presentation could be compared with acquisition by the whole 
mode of presentation in which subjects were administered lists of 12 units 
throughout all trials. 

The CVCs of high or low meaningfulness used to construct the lists were 
of low intra-list similarity. The lists were presented by means of a memory 
drum for acquisition to a criterion of one perfect trial for all pairs of a list 
or for 32 trials. 

Acquisition was expressed as trials through criterion for the one or three 
units representing each particular combination of meaningfulness and as 
trials through criterion for entire lists, disregarding meaningfulness. In 
comparison of trials through criterion for particular combinations, with 
length of list, formats, and reversal of lists as additional variables, 
acquisition was faster under the recall than under the anticipation format, 
with four-unit than with 12-unit lists, with stimulus members of high than 
of low meaningfulness, and with response members of high than of low 
meaningfulness. Reversal did not have significant over-all effects. The two 
significant interactions involving formats were interpreted in terms of 
differences between and among differences between low-low and high-high 
combinations of meaningfulness of stimulus and response members. The 
interactions of both meaningfulness of stimulus members and meaningfulness 
of response members with length, with reversal, and with length and reversal 
reflected differences in the potency of meaningfulness of stimulus and of 
response members at different levels and at different combinations of levels 
of the other variables. 

In the analysis of trials through criterion for particular combinations in 
which mode of presentation replaced length, the results for the significant 
effects of formats, meaningfulness of stimulus members, meaningfulness of 
response members and reversal alone and in combination were essentially 
those obtained in the analysis with length as a variable. Acquisition by the 
whole mode was not sufficiently faster than acquisition by the part-whole 
mode to produce a significant difference. 

Entire lists were acquired faster under the recall than under the antici- 
pation format. The superiority of recall to anticipation held at each level 
of length and of modes of presentation. 

The suggested generally faster acquisition under the recall than under 
the anticipation format was discussed in relation to other inconclusive 
findings and to other findings of no differences between formats. Also noted 
was a corroborative report of general superiority of the recall to the 
anticipation format. 
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EXPERIMENT 10 
Acquisition of Mixed Lists Presented under Recall апа Anticipation 
Formats as Functions of Similarity of Stimulus and Response Members, 


Length of List, and Whole or Part-Whole Presentation 
wit Nancy J. Cobb лмо Sally L. Perry 


PURPOSE AND DESIGN 


Experiment 10 differed from Experiment 9 only in the use of mixed lists 
representing combinations of high or low similarity of stimulus and response 
members rather than of meaningfulness. Thus, the variables were similarity 
of stimulus and of response members and the variables employed in Experi- 
ment 9 of formats, number of units, and presentation by whole or part-whole 
modes. The purposes of Experiment 10 were those of Experiment 9. 


METHOD 


Lists. One of the 12-unit lists of Experiment 9 is shown in Table A20. 
This list was reversed to obtain the other l2-unit list. By mistake, one 
four-unit list had two high-high pairs and another had two low-low pairs. 
Otherwise the three four-unit lists were derived from the first, second, and 
third rows within each of the combinations of meaningfulness of stimulus 
and response members. Across all three four-unit lists, the results indicated 
that the deviation from three four-unit lists in which each combination was 
represented was of no discernible consequence. 

The CVCs of these lists were those of the sets of CVCs used to generate 
the lists of Experiment 8. Both stimulus and response members were of 
medium meaningfulness. Randomization of orders of pairs and of stimulus 
members alone was in the manner described in Experiment 9. 

Apparatus and procedure. 'The memory drum was that used for Experiment 
9 as was the procedure. 

Subjects. The 80 subjects were assigned to each of the combinations of 
format and numbers of units in the numbers and manner of Experiment 9. 
Half learned the lists of Table A20; half learned the reversed lists. 


RESULTS 


The two ways of scoring acquisition of Experiment 9 were used again. 
Thus, results are described in terms of trials through criterion for particular 
combinations and for entire lists. 

Trials through criterion for particular combinations. Means and standard 
deviations of trials through criterion for each format for subsets of pairs 
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representing each combination in 12-unit lists, in four-unit lists, and in the 
“4.4.4-12 (Part-Whole)" mode are shown in the bottom half of Table A21. 
In, all four comparisons for the four-unit lists and in all four comparisons 
for the part-whole mode, means of trials through criterion under the recall 
format were lower than the corresponding means under the anticipation 
format. In three of the four comparisons for the 12-unit lists, however, the 
means for acquisition under anticipation were lower than the corresponding 
means under recall. 

In three of the six comparisons among combinations of similarity of 
stimulus and response members, means of trials through criterion decreased 
in the order high-high, high-low, low-high, and low-low. For 12-unit lists 
under the anticipation format, the positions of the high-high and low-high 
combinations were reversed; for the 12-unit lists under the recall format. 
the positions of the high-high and high-low combinations were reversed; 
and for the four-unit lists under the anticipation format, the positions of the 
high-low and low-high combinations were reversed. 

In the analysis of variance involving lists of four units versus those of 
12 units (Table A22), the F for formats was not significant. The four 
significant interactions in which formats was a variable are considered in 
connection with results for those other variables. 

The highly significant Fs for similarity of stimulus members and similarity 
of response members were due to more rapid acquisition with low than with 
high similarity. Similarity of stimulus members was more potent than 
similarity of response members. Disregarding the other variables, reversal 
made no difference; it was involved in several significant interactions. 

Similarity of stimulus members entered into significant interactions with 
length, reversal, and length and reversal. The difference between high and 
low similarity of stimulus members was much larger for lists of 12 units than 
of four units, and was somewhat larger with the reversed than with the 
original order. Differences between high and low similarity of stimulus 
members increased in the order four units and original order, four units 
and reversed order, 12 units and original order, and 12 units and reversed 
order to produce the interaction among all three variables. 

Similarity of response members interacted with formats, with length, 
and with formats and length. Similarity of response members had somewhat 
more pronounced effects under the anticipation than under the recall format 
and with 12 units than with four units. The third interaction reflected greater 
differences between effects of similarity of response members with 12-unit 
and four-unit lists under the anticipation than under the recall format. 

The interaction of similarity of stimulus and response members was due 
to a greater difference between stimulus members of high and low similarity 
for response members of high than of low similarity. The same relationships 
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held with four-unit lists and 12-unit lists separately and were sufficiently 
more pronounced with the 12-unit lists to produce an interaction of the two 
stimulus variables and length. The remaining two significant interactions 
of all variables but reversal and of all five variables might also be described 
in terms of differences in the potency of similarity of stimulus members at 
levels of high and low similarity of response members among combinations 
of the other variables. Further, more detailed descriptions of these patterns 
are not warranted here. 

The analysis of variance in which mode of presentation replaced length 
as a variable is summarized in the last two columns of Table A22. The F for 
whole versus part-whole modes was below unity. The F for formats ap- 
proached significance at .05, and the F for the interaction of formats and 
mode was significant at <.05. For acquisition by the whole mode-:of 
presentation, the rates were the same under both formats. But for acquisition 
by the part-whole mode, the rate was faster under recall than under antici- 
pation. Formats was involved in two more significant interactions; these 
are described in connection with effects of the similarity variables. 

Significant inverse relationships between acquisition rate held for both 
similarity of stimulus members and similarity of response members with the 
former the more potent variable. The interactions of similarity of stimulus 
members with length and with reversal reflected a larger difference between 
means for high and low similarity of stimulus members with the four-unit 
than with the 12-unit lists and with the reversed than with the original 
order. The pattern of differences among means for similarity of stimulus 
members and reversal held under both anticipation and recall formats but 
the difference between these differences was sufficiently larger under recall 
than under anticipation to produce the significant interaction of similarity 
of stimulus members, formats, and reversal. 

The difference between means for high and low similarity of response 
members was larger under anticipation than under recall and with the 
original than the reversed order. These differences underlie the significant 
interactions of similarity of response members with formats and with reversal. 

The interaction of similarity of stimulus and of response members reflected 
a larger difference between means for stimulus members of high and low 
similarity with response members of low than of high similarity. Both of 
these differences were larger with four-unit than with 12-unit lists to produce 
the interaction of both variables with length. 

Entire Lists. In the analyses of variance on trials through criterion for entire 
lists (Table А23), the only significant F in the analysis in which length 
was a variable was for length. The only significant Fs in the analysis in 
which mode of presentation was a variable were for mode and the interaction 
of formats, mode and reversal. Entire lists of four units were acquired 
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faster than lists of 12 units and entire lists of 12 units were acquired faster 
with presentation by the whole than by the part-whole mode. The triple 
interaction reflected superiority of recall to anticipation for the combinations 
of four-unit lists and the original order and for 12-unit lists and the reversed 
order, and slight superiority of anticipation to recall for the other two 
combinations. 


DISCUSSION 


The results of Experiment 10 do nothing to resolve the problem of 
possible differences in rates of acquisition under anticipation and under 
recall formats of presentation. Supporting a conclusion of faster acquisition 
under recall than under anticipation are the comparisons which show a 
superiority of recall for the four combinations of similarity of stimulus and 
response members with the four-unit lists and for presentation by the part- 
whole mode. Also, entire lists of four units and of 12 units, when presented 
by the part-whole mode, were acquired faster under recall than under 
anticipation. However, the differences between means for trials through 
criterion. in these comparisons were sometimes as small as 0.4, and the 
comparisons for lists of 12 units acquired by the part-whole mode are not 
independent of those for lists of four units. 

Supporting a conclusion of no difference in acquisition rates under the 
two formats are faster acquisition under anticipation than under recall for 
three of the four combinations of similarity of stimulus and response members 
for 12-unit lists presented by the whole mode, and the almost identical means 
for trials through criterion for those entire lists. That formats was involved 
in only a few significant interactions suggests that the failure to obtain 
significant differences across the other variables could not be attributed 
to opposite effects of anticipation and recall at different levels and com- 
binations of levels of the other variables. Moreover, such opposite effects 
did not appear in the patterns of significant interactions involving formats. 

Considering the results of Experiment 10, those of Experiment 8, and those 
of Ваше and Brackett’s (1963) experiment in which similarity of stimulus 
and response members were varied, the most defensible conclusion is, at 
most, of slightly more rapid acquisition under the recall than under the 
anticipation format. But, at least for acquisition, the possible advantage of 
recall is of little practical significance. Moreover, a conclusion of no 
differences in effects of formats both across and for specific combinations 
of levels of other variables is still tenable. Whether variations in meaning- 
fulness constitute an exception to this conclusion is considered in the 
discussion of the results of Experiment 11. 

In three of six comparisons among combinations of similarity of stimulus 
and response members, acquisition was increasingly rapid for high-high. 
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high-low, low-high, and low-low combinations. This is the order expected 
on the basis of findings in the majority of other experiments involving the 
same combinations of similarity of stimulus and response members. The 
differences between means of trials through criterion which produced ex- 
ceptions to this order in the other three comparisons were sufficiently small to 
be attributable to chance factors. Аз mentioned in the description of the 
lists, there was no evidence that the deviation from all four combinations 
in each of the four-unit lists was responsible for these discrepancies between 
observed orders and the expected order. In contrast to the results of Experi- 
ment 8, similarity of stimulus members was more potent than similarity of 
response members. Unidentified peculiarities in the lists of Experiment 8, 
or other factors, may have been responsible {ог the discrepancy between 
effects of similarity of stimulus and response members in that experiment 
and in Experiment 10 along with the majority of other experiments. 

In agreement with the results of Experiment 9, subjects required more 
trials to reach criterion with lists of 12 units than of four units. Also, 
acquisition proceeded at essentially equal rates for presentation by whole 
and part-whole modes with no evidence of interactions of modes with 
stimulus attributes separately or combined. 

The over-all effect of reversal was not significant in either Experiment 9 
or Experiment 10. In both experiments there were interactions of reversal 
with meaningfulness of stimulus and response members and with their 
similarity. These interactions suggested that the particular set of CVCs 
which served as stimulus members or response members of high or low 


meaningfulness or similarity influenced the magnitude of effects of the four 


variables, Closer examination of the sources of these interactions showed 
the manner in which they were produced by reversal. Those sets of CVCs 
which functioned as stimulus and response members in the original 
order functioned as response and stimulus members in the reversed order. 
Thus, when the effects of meaningfulness or similarity with particular sets 
of stimulus members were greater with the reversed order than with the 
original order, the effects of meaningfulness or similarity with those partic- 
ular sets of response members were greater with the original than with the 


reversed order. 


SUMMARY 


Experiment 10 differed from Experiment 9 only in the variation of 
similarity of stimulus and response members rather than of their mean- 
ingfulness. In comparisons of trials through criterion for the different com- 
binations of similarity both for four-unit lists and for 12-unit lists acquired 
by the part-whole mode of presentation, acquisition was consistently faster 
under the recall than. under the anticipation format. But the opposite effect 
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obtained in three of the four comparisons for 12-unit lists acquired by the 
whole mode of presentation. The Fs for formats in the analysis involving 
particular combinations were not significant nor were those in the analyses 
for entire lists, disregarding combinations. Formats entered into only a few 
interactions. These were not of a form which would produce significant 
interactions but nonsignificant effects across other variables of the interactions. 

The inverse relationship between acquisition rate and similarity of stimulus 
members was more pronounced than that relationship for similarity of 
response members. In three of six comparisons, acquisition rate increased 
in the order high-high, high-low. low-high, and low-low combinations of 
similarity. There were inversions in the other three comparisons. Similarity 
of stimulus members and of response members entered into some significant 
interactions involving formats, length and reversal. These interactions were 
described in terms of differences among inverse effects of similarity at differ- 
ent levels or combinations of levels of the other variables. 

Four-unit lists were acquired faster than 12-unit lists but acquisition of 
12-unit lists was at essentially equal rates whether presented by whole or 
part-whole modes. 

The results were viewed as failing to resolve the problem of possible 
differences in rates of acquisition under anticipation and under recall formats. 
Particularly for variations in the similarity of stimulus and response members, 
available data were interpreted as supporting a conclusion of no or at most 
slight differential effects of formats. 


EXPERIMENT 11 
Replication of Experiment 7 
wiTH Nancy J. Cobb 
PURPOSE AND DESIGN 


Experiment 11 replicated Experiment 7 in all important respects. Replica- 
tion of Experiment 7 seemed desirable because of the possible superiority 
of the recall to the anticipation format in that experiment and because of the 
consistent superiority of recall to anticipation obtained in Experiment 9 and 
reported by Battig and Brackett (1963) Гог varialions in meaningfulness 
of stimulus and response members. 

In Experiment 7, the over-all difference between acquisition under antici- 
pation and under recall was not significant. But examination of absolute 
and relative values of the names for the eight combinations of meaningfulness 
of stimulus members, meaningfulness of response members, and formats 
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suggested that acquisition for the low-low combination under recall might 
have been atypically slow. It seemed possible, therefore, that the failure to 
obtain significantly faster acquisition under recall than under anticipation 
was due to some chance factor such as assignment of a disproportionate 
number of slow learners to the low-low combination under recall. Experiment 
11 checked this possibility. 


METHOD 
The lists, apparatus, procedure, and details concerning subjects were those 
of Experiment 7. They are described there. 


RESULTS 
For convenient comparison, means of trials through criterion obtained 


in both Experiment 7 and in Experiment 11 are shown in the upper half of 
Table A24. Means for stimulus members correct in backward recall are 


shown in the lower half. 


TABLE A24 


Means of Trials through Criterion and of Stimulus Members Correct 
in Backward Recall in Experiments 7 and 11 Separately and 
Combined for Each Combination of Meaningfulness 
under Anticipation and Recall Formats 
Stimulus Response Anticipation Recall E 
members members Exp. 7 Exp. 11 Both Exp. 7 Exp. 11 Both 


Trials through criterion 


High High 11.0 8.4 9.7 9.1 12:5 10.8 
Low 17.8 16.5 17.1 11.0 12.9 11.9 
High Low 24.6 15.8 20.2 19.4 14.4 16.9 
Low 29.6 36.2 32.9 32.5 33.3 32.9 
Stimulus members correct 
High High 8.5 6.6 7.6 8.1 7.0 7.6 
Low 3.1 2.1 2.6 6.1 4.0 5.1 
High Low 4.8 8.2 6.5 6.6 7.8 WS 
Low 2.6 0.5 1.6 12 2:2 1.8 


Ор oun 


Acquisition. In Experiment 11, disregarding combinations of meaningful- 
ness of stimulus and response members, acquisition was slightly faster under 
the recall format than under the anticipation format. The superiority of 
recall to anticipation held for all combinations but the high-high which was 
acquired faster under anticipation. However, neither the F for formats nor 
the Fs for interactions involving formats were significant (Table A25). 
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Across anticipation and recall formats and under the recall format, 
acquisition was increasingly more rapid for the low-low, high-low, low-high, 
and high-high combinations of meaningfulness of stimulus and response mem- 
bers. Under the anticipation format, acquisition was slightly faster for the 
high-low than for the low-high combination. The Ёз for the direct relationships 
between acquisition rate and meaningfulness of stimulus and of response 
members were both significant with the latter slightly the more potent. The 
significant F for the interaction of these two variables reflected a more 
pronounced effect of meaningfulness of response members for stimulus 
members of low than of high meaningfulness. 

Except for the means for the high-low combination under anticipation, 
the values for means of trials through criterion obtained for each of the 
combinations of formats and meaningfulness of stimulus and response 
members in Experiments 7 and 11 were in reasonable agreement. Accordingly, 
the means obtained in both experiments were combined as more reliable 


estimates of effects of formats and stimulus attributes. 
mulus variables, acquisition was faster under the recall 


than under the anticipation format in both Experiment 7 and Experiment 11. 
Hence, acquisition was faster under recall for the two experiments combined. 
In the analysis of variance for both experiments combined, however, the F 
for formats was still not significant. Although the differences between formats 
for the four combinations were not consistent in direction or magnitude, 
formats did not enter into any significant interactions with the stimulus 
variables. Nor was the interaction of formats and the additional variable of 
replications significant. 

Across both experiments, acquisition was increasingly rapid for the low-low, 
high-low, low-high, and high-high combinations of meaningfulness of stimulus 
and response members for each format separately and for the two combined. 
Meaningfulness of response members was considerably more potent than 
meaningfulness of stimulus members. The significant interaction of the 
stimulus variables reflected a larger difference due to meaningfulness of 
response members for stimulus members of low than of high meaningfulness. 

Disregarding the other variables, the F for replications was not significant. 
Indeed, the general means obtained in the two experiments were almost 
identical. However, replications was involved in two significant interactions. 
The effects of meaningfulness of stimulus members were sufficiently greater 
in Experiment 11 than in Experiment 7 to produce the interaction of 
replications and meaningfulness of stimulus members. The interaction of 
replications with meaningfulness of stimulus and of response members 
reflected only slightly faster acquisition with the low-high than with the 
high-low combination in Experiment ll and considerable superiority of 
the low-high combination in Experiment 7. 


Disregarding the sti 
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Backward recall of stimulus members. In Experiment 11, disregarding 
the stimulus variables, slightly more stimulus members were recalled 
correctly following acquisition under recall than under anticipation. Means 
for stimulus members correct were higher for acquisition under recall than 
under anticipation for all but the high-low combination for which the mean 
for stimulus members correct was .04 higher under anticipation. In the 
analysis of variance, however, the effects of formats were not sufficient to 
produce a significant over-all and none of the interactions involving formats 
was significant. The same outcomes obtained in the analysis of covariance 
involving adjustments for differences in trials through criterion. 

Increasing numbers of stimulus members were recalled correctly for the 
low-low, low-high, high-high, and high-low combinations of meaningfulness 
of stimulus and response members. In both the analysis of variance and the 
analysis of covariance, significantly more stimulus members of high than 
of low meaningfulness were recalled correctly. In the analysis of variance, 
the F for meaningfulness of response members was not significant. In the 
analysis of covariance, the F for meaningfulness of response members was 
significant due to a higher adjusted mean for low meaningfulness of response 
members than for high meaningfulness of response members. 

The values for means of responses correct in backward recall for the 
combinations of formats and meaningfulness of stimulus and response 
members were in reasonable agreement. The exception, again, was the means 
for the high-low combination under anticipation. Accordingly, means for 
stimulus members correct in both experiments were combined. For three of 
the four combinations of meaningfulness of stimulus and response members 
and across combinations, the combined means for stimulus members correct 
were higher following acquisition under recall than under anticipation. But 
again the Ёз for formats in the analyses of variance and covariance were not 
significan. Nor did formats enter into interactions with the stimulus 
variables in either analysis. 

Under both formats, means of stimulus members correct increased in the 
order low-low, low-high, high-low, and high-high meaningfulness of stimulus 
and response members. The F for meaningfulness of stimulus members was 
significant in both the analysis of variance and the analysis of covariance. 
The F for meaningfulness of response members was significant in the analysis 
of variance but not in the analysis of covariance. The significant interaction 
of meaningfulness of stimulus members and replications in both analyses 
reflected a greater effect of meaningfulness of stimulus members т Experi- 
ment 1l than in Experiment 7. 


DISCUSSION 


Results for acquisition in Experiment 11 and in the preceding four experi- 
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ments are discussed primarily i. :erms of the problem of differences in 
acquisition rates between anticipation and recall formats. In the discussion 
of results for backward recall of stimulus members in Experiments 7, 8, and 
11, effects of formats are also emphasized. Effects of meaningfulness of 
stimulus and response members in Experiment 11 are, however, considered 
briefly in relation to findings of other experiments. 

Acquisition. Acquisition may be faster under the recall format than under 
the anticipation format. Formats may have no consistent differential effects. 
At present, these are the possible conclusions. Little evidence has been 
reported in favor of the third conclusion of faster acquisition under the 
anticipation format than under the recall format. 

The results of Experiment 9 and those described by Battig and Brackett 


(1963, p. 513) for variations in meaningfulness of stimulus and response 
n. Although acquisition was faster under 


recall than under anticipation both across all combinations and for three of 
the four combinations in Experiment 7 and in Experiment 11, the results 
of these experiments are probably best interpreted as supporting a conclu- 
sion of no significant effects of formats. Failure to obtain significant over-all 
Fs for the experiments separately and for the two combined is one reason 
for this conclusion. A related reason is the failure for formats to enter into 
significant interactions and, particularly, into significant interactions reflect- 
ing effects of formats in the same direction at different levels or combinations 
of levels of the other variables. 

The results of Experiments 8 and 10 and those reported by Battig and 
Brackett for variations in similarity are more in accord with a conclusion of 
no differential effects of formats. Lockhead (1962) did not vary meaning- 
fulness or similarity of stimulus and response members. But his failure to 
obtain significant differences between anticipation and recall formats cannot 
be construed as favoring faster acquisition under recall than under antici- 
pation. 

In Experiment 11, faster acquisition in the order low-low, high-low, low- 
high, and high-high meaningfulness of stimulus and response members 
obtained for acquisition under the recall format and across both formats. 
The inversion in the ranks of the low-high and high-low combinations under 
anticipation is based on such small differences in means that chance factors 
cannot be ruled out as the most likely explanation. The combined results 
of Experiments 7 and 11 were in the low-low, high-low, low-high, and high- 
high order for formats separately and combined. Thus, the results of Experi- 
ment 7 and of Experiments 7 and 11 combined were consistent with findings 
in the majority of previous experiments. 

Backward recall of stimulus members. In Experiment 11, none of the 
obtained in backward recall of stimulus members suggested 


members support the first conclusio 


relationships 
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the occurrence of differential effects of formats. Except for the higher means 
for the high-low than for the high-high combination, the rank orders of 
stimulus members correct in backward recall were those expected with a 
reversal in functions of the stimulus members and response members of 
acquisition. The significant direct relationship between stimulus members 
correct and meaningfulness of stimulus members was not altered by adjust- 
ment of means юг differences in acquisition rate. But such adjustment 
changed the nonsignificant direct relationship for meaningfulness of response 
members to a significant inverse relationship. 

Except for high-low combinations under recall, the values of the means 
obtained for the same combinations of formats and meaningfulness of 
stimulus and response members in Experiments 7 and 11 were in reasonable 
agreement. Combining the results for formats did not produce any evidence 
of differential effects of formats. Both under anticipation and under recall, 
however, the means for stimulus members correct increased in the order 
low-low, low-high, high-low, and high-high. Thus, the more reliable means 
were in the order consistent with modal prior findings. The direct effect of 
meaningfulness of stimulus members held in both the analysis of variance 
and the analysis of covariance; the direct effect of meaningfulness of 


response members suggested in the analysis of variance vanished in the 
analysis of covariance. 


SUMMARY 

In purpose and method, Experiment 11 replicated Experiment 7 in which 
the variables were anticipation and recall formats of presentation along with 
meaningfulness of stimulus and response members realized in unmixed lists. 
In Experiment 7 and for the combined results of Experiments 7 and 11, 
formats had no significant differential effects on acquisition either across the 
stimulus variables or for different combinations of meaningfulness of stimulus 
and response members. Formats also had no differential effects on backward 
recall of stimulus members. 

Across both formats and under the recall format in Experiment 11 and 
also across formats and for formats separately in the combined results of 
Experiments 7 and 11, acquisition rates increased in the order low-low, high- 
low, low-high, and high-high meaningfulness of stimulus and response mem- 
bers. This is the order typically obtained. In Experiment 7, backward recall 
of stimulus members increased in the order low-low, low-high, high-high, 
and high-low. But in the combined results of Experiments 7 and 11, backward 
recall increased in the modal order of previous findings of low-low, low-high, 
high-low, and high-high. 

Results of Experiment 11 were discussed in relation to those of Experiments 
7, 8, 9, 10 and other experiments. The pattern of these results was considered 


APPENDIX 317 


as equivocal with respect to the problem of no or differential effects of 
formats for variations in meaningfulness of stimulus and response members. 
A conclusion of no differential effects of variations in similarity was suggested. 


EXPERIMENT 12 
Acquisition of Mixed Lists as Functions of Percentages of Occurrence of 
Stimulus Members and Response Members, Meaningfulness of Stimulus 
Members, and Meaningfulness of Response Members 


wirH Bruce N. Gregory 


PURPOSE AND DESIGN 

The variables of Experiment 12 were percentages of occurrence of stimulus 
members (%0$М) and of response members (%ORM), along with mean- 
ingfulness of stimulus and response members realized in mixed lists of four 
PA units. Experiment 12 was conceived as the first experiment in a series 
designed to extend Experiments 9 and 10 and also Experiment 1 and earlier 
experiments (Goss, Nodine, Gregory, Taub, & Kennedy, 1962). 

The extension of Experiments 9 and 10 was in the introduction of the 
variables of %OSM and %ORM. The condition of 100% occurrence of 
both stimulus and response members, here designated 100% OSRM, served 
as the origin for variations in both %ORM and %05М. Thus, with levels 


of 25% ORM and 25% OSM, only three percentages of occurrence of 
e needed to realize these two variables. 


and mode of presentation had proved 
ineffectual. Therefore, these variables were ignored in Experiment 12. 
Length of lists, which was significant in both Experiments 9 and 10, was 
excluded temporarily as were similarity of stimulus and of response members, 
the stimulus attributes varied in Experiment 10. 

The extension of Experiment 1 and the earlier experiments was in the 
introduction of %OSM and in the use of mixed rather than unmixed lists. 
Combinations involving both meaningfulness and similarity were excluded 
temporarily. 


stimulus and response members wer! 
In Experiments 9 and 10, formats 


METHOD 

Lists. One of the three four-unit lists of Experiment 9 was selected to 
provide the combinations of low or high meaningfulness of stimulus and 
response members. Only one of the three was used because results with this 
list had been representative of those across all three lists. The pairs of the 
particular list selected were KUH, MEF (low-low), FUR, ZEH (high-low), 
FOV, BUS (low-high), and LOG, HIT (high-high). This list was reversed 
to obtain a second list. The Noble m' values of these CVCs are in parentheses 
in Table A16. 
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Units of the lists were presented in four different random orders which 
constituted a 4Ж4 Latin Square. 

Apparatus and procedure. The lists were presented under an anticipation 
format to subjects individually by means of a memory drum. Under 10096 
OSRM, stimulus members appeared alone for 2 sec. and were always ac- 
companied by their response members for an additional 2 sec. Under 2596 
ORM, stimulus members always appeared alone for 2 sec. On only 2596 of 
their occurrences were they then accompanied by response members during 
the next 2 sec. Only one of the response members occurred on a given 
trial; each response member appeared once in each block of four trials. 

Under 25% OSM, each stimulus member appeared only once in each 
block of four trials. When stimulus members occurred alone for 2 sec., 
they were always accompanied by response members during the next 2 sec. 
When stimulus members did not occur, response members appeared alone 
during the last 2 sec. of the 4 sec. allowed for each unit.8 The particular 
schedule of occurrences of stimulus members matched that for response 
members under 25% ORM. On the trial the response member of a pair 
appeared under 25% ORM, the stimulus member of that pair appeared under 
25% OSM. 


Acquisition was to a criterion of one perfect trial plus four trials or for 
32 trials. 

Subjects. Undergraduates were assigned to the six combinations of 
percentages of occurrence and original or reversed lists in order of their 


appearance. Five counterbalanced cycles were run to yield 10 subjects for 
each of the percentage conditions, 


RESULTS 


One measure of acquisition was the trial of the occurrence of the first 
correct response for each unit representing one of the combinations of 
meaningfulness of stimulus and response members. The other measure was 
trials to criterion for entire lists. The scoring for each unit under 25% OSM 
involved the problem of the separation of trials on which a particular 
stimulus member appeared by, on the average, three trials on which the 
other stimulus members appeared. Following an incorrect response to а 
presented on Trial п+1, the response might have occurred correctly. In- 
particular stimulus member on Trial п, had that stimulus member been 
8Ехрозите to response members alone was thus s 
alone which might have provided some адуата 


among stimulus members under 25% 
among response members under 2595 


horter than exposure to stimulus members 
ве in familiarization of and discrimination 
ORM relative to familiarization of and discrimination 
‹ X OSM. However, duration of response members alone 
was not increased to 4 sec. in part to approximate the conventional PA procedure as closely 
as possible. Also, even without response members present, subjects could rehearse the re- 


sponse members seen previously, thus minimizing any possible disadvantage of their 
shorter duration. 
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stead, the stimulus member was not presented again until Trial n 4-4, which 
would add three trials in which, had subjects had the opportunity, they 
might have responded correctly. Thus, subjects’ rate of acquisition could be 
underestimated by up to three trials. 

To assign three trials as the amount of underestimation assumes that, 
between successive appearances of the stimulus member of a particular unit, 
no changes occurred which might have influenced probability of a correct 
response on the second appearance of the stimulus member of that unit. 
During the intervening three trials, however, subjects might have increased 
integration-availability of responses, rehearsed the associations, or both 
which, in turn, could contribute to the probability of a correct response 
to the stimulus member on Trial n--4. Subtracting three trials, therefore, 
might err in the direction of overestimation of acquisition rate. With no 
rational basis for selecting a value between zero and three for the correction, 
the risk of underestimating acquisition rate by not subtracting any correc- 
tion was chosen. 

Under 25% OSM, a minimum of four trials was necessary for presentation 
of all four stimulus members and, because of the random orders, up to three 
of the pairs might have been repeated before a particular pair appeared a 
second time. Therefore, trials to criterion on entire lists was defined as trials 
to the trials during which subjects were correct on each different pair with 
no incorrect responses on any intervening repeated pairs. 

Means and standard deviations of trials of the first correct response for 
pairs representing each combination of low or high meaningfulness of 
stimulus and response members under 10076 OSRM, 25% ORM, and 25% 
OSM along with means and standard deviations of trials to criterion for 
entire lists are shown in Table A26. For each combination separately and 
for entire lists, acquisition was most rapid under 100% OSRM and least 
rapid under 25% OSM. Had three trials been subtracted from each of 


TABLE A26 
Means and Standard Deviations of Trials on Which the First Correct 
Response Occurred for Different Combinations of Meaningfulness and 
of Trials to Criterion for Entire Lists under Different Percentages 
of Occurrence of Stimulus and Response Members in Experiment 12 


Stimulus Response 100% OSRM 25% ORM 25% OSM 
members members Mean SD Mean SD Mean SD 
High High 4.4 4.1 5.0 3.4 16.6 8.4 
Low 5.7 3.5 9.2 6.2 24.7 8.8 
High Low 6.7 3.0 13.6 7.5 14.1 10.6 
Low 63 47 124 59 236 78 
13.9 6.1 22.3 7.4 31.1 3.8 


Entire lists 
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the means for particular combinations under %OSM, all but the means 
for the high-low combination would still have been appreciably higher 
than its corresponding mean under 25% ORM. The Ё for percentages of 
occurrence of stimulus and response members obtained in the analysis of 
variance on trials of the first correct response for each combination was 
significant at <.01 (Table A27). The F for differences among percentages 
for entire lists was also significant at <.01. 


TABLE A27 
Analysis of Variance on Trials of the First Correct Response for Different 
Combinations of Meaningfulness and on Trials to Criterion for Entire 
Lists under Different Percentages on Occurrence in Experiment 12 


Combinations Entire lists 
Source df MS F MS Е 
Percentages (%) 2 2051.11 30.96 739.81 18.95* 
Егтог 27 66.26 39.03 
М5 1 385.21 10.37* 
% XMS 2 206.86 5.57* 
/MS X Ss 27 37.14 
МЕ 1 102.68 1.70 
9; X MR 2 149.42 2.47 
/MR X Ss 27 60.52 
MS XMR 1 27.08 
%XMSXMR 2 28.98 
/MS XMR x Ss 27 31.80 


ee 
*p <.01. 


Under 100% ОЗВМ апа 25% ORM, acquisition rate increased in the 
order high-low, low-low, low-high, and high-high. Under 25% OSM, the 
order was low-high, low-low, high-high, and high-low. In the analysis of 
variance, the direct relationship between trials of the first correct response 
and meaningfulness of stimulus members was significant at .01, but the 


direct relationship for meaningfulness of response members was not 


significant. The interaction of the variables was not significant. The 
significant interaction of percentages and meaningfulness of stimulus mem- 
bers reflected increasing differences in the superiority of high to low 
meaningfulness of stimulus members under 100% OSRM, 25% ORM and, 
particularly, 25% OSM. 

Acquisition was faster for high than for low meaningfulness of response 
members under 100% OSRM and 25% ORM and the opposite under 25% 
OSM. Neither this pattern nor the differences in orders of the combina- 


" 
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DISCUSSION 

The faster acquisition under 100% OSRM than under 25% ORM was 
consistent with findings in Experiments ], 2, and 3 and in earlier experi- 
ments (Goss, Nodine, Gregory, Taub, & Kennedy, 1962) with unmixed 
lists administered both to subjects individually and in groups. %OSM had 
not been a variable in Experiments 1, 2, and 3 or in the earlier experiments. 
Thus, the faster acquisition under 100% OSRM and 25% ORM than under 
25% OSM has no precedent within these particular series of experiments. 
However, Mandler (Cofer & Musgrave, 1963, p. 156) has described an 
experiment by Fletcher and Tulving in which 50% ORM led to faster 
acquisition than 50% OSM. The former was referred to as stimulus familiari- 
zation and the latter as response familiarization. Schulz (Postman & Under- 
wood, 1963, p. 213) is reported as describing experiments involving %ORM 
and %OSM but which variation produced the faster acquisition was not 
stated. 

As mentioned above, 25% ОВМ and 25% OSM can be viewed, respec- 
tively, as providing opportunity for familiarization of and discrimination 
among stimulus members and among response members. That the shorter 
duration of response members alone than of stimulus members alone did 
not occasion differential opportunity for familiarization and discrimination 
is assumed. On this assumption, the results of Experiment 12 and those 
reported for Fletcher and Tulving suggest that familiarization of and 
discrimination among stimulus members had greater weight than did such 
changes among response members. Such an interpretation does not seem 
in accord with the generally greater potency of meaningfulness of response 
members. Nor is this outcome consistent with the suggestion that any 
facilitative effects which might be occasioned by familiarization are more 
likely with familiarization of response members than of stimulus members. 

Conceivably some factor or factors other than or in addition to familiari- 
zation of and discrimination among stimulus and, among response members 
was involved. Schulz is reported as mentioning rehearsal (Postman & Under- 
wood). Rehearsal of associations between stimuli produced by recognition 
responses to stimulus members and to response members might have occurred 
with greater ease and frequency under 25% ORM than under 25% OSM. 
When the Schulz data are reported in detail, the issue may be resolved. 
Whatever the basis for the superiority of 25% ORM to 25% OSM in 
Experiment 12 and in Fletcher and Tulving's experiment, the results of 
Experiment 12 show that %OSM as well as %ORM is a variable of 
significance in acquisition of PA lists. 

The stimulus variables were of importance in Experiment 12 primarily 
as means of exploring possible differences in effects of ФОВМ and %OSM 


among combinations of meaningfulness of stimulus and response members. 
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А significant interaction of percentages with meaningfulness of stimulus 
members was obtained but the interactions of percentages with meaning- 
łwuness of response members and with both stimulus variables were not 
significant. The former interaction was due to a greater difference in rate 
от acquisition with stimulus members of high or low meaningfulness under 
25% OSM than under 100% OSRM or 25% ORM. With rehearsal con- 
trolled, Schulz is reported as obtaining a significant interaction of %ORM 
and pronunciability but not of %OSM and pronunciability. Control of 
rehearsal may account for the apparent lack of accord between his results 
and those of Experiment 12. 

The slightly faster acquisition with the low-low than with the high-low 
combination was in contrast to the faster learning with the high-low than 
with the low-low combination with four-unit lists under the anticipation 
format in Experiment 9. With only one pair representing each combination. 
and only 20 and 12 subjects in each cell in Experiments 12 and 9, respec- 
tively, these discrepancies may be due to chance factors. 

Despite the nonsignificant interaction of percentages, meaningfulness of 
stimulus members, and meaningfulness of response members, meaningfulness 
of response members was seemingly more potent than meaningfulness of 
stimulus members under 100% OSRM and 2595 ORM, and meaningfulness 
of stimulus members more potent than meaningfulness of response members 
under 25% OSM. The reversal in potency under 25% OSM relative to 100% 
OSRM and 25% ORM was sufficient to produce the significantly greater 
potency across percentages of meaningfulness of stimulus members than 
of meaningfulness of response members. 


SUMMARY 


Mixed lists of four units with one unit representing each combination of 
low or high meaningfulness of stimulus and response members were 
acquired under schedules of 100% occurrence of both stimulus and, response 
members (100% OSRM), 25% ORM, and 25% OSM. The lists were 
presented by means of a memory drum to subjects individually until they 
reached a criterion of one perfect trial for th 


e entire lists plus four trials 
or for 32 trials. а 


Acquisition of pairs representing each combination and of entire lists 
was increasingly more rapid under 25% OSM, 25% ORM and 10095 OSRM. 
The significant interaction of percentages and meaningfulness of stimulus 
members reflected a greater difference between stimulus members of low 


and high meaningfulness under 2595 OSM than under 10095, OSRM and 
25% ORM. None of the other 


3 interactions involving percentages and 
stimulus variables was significant. 
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unmixed defined 68 
Logico-grammatical category related to rated 


similarity of meaning of pairs of stimuli, 59 


M 


M (see Ма, M , Mp, Mr) defined 8 
m (see Му) defined 8 
m'(see Mr) defined 8 
m (see m, Мп) 
m(see m, Му) 
Ма ( see also а) 
defined 8 
further areas for research 60-64 
over-all summary of results of scalings 42, 
55-56 
related to a' 43 
to content of associations 52 
to counted frequency of occurrence of bi- 
grams 46 
to emotionality 47 
to frequency of most frequent response 13, 
45 
to GV 46 
to H 13, 52-53 
to latency of selection 13, 52 
тот 43 
to memory span 52 
ton40 
to number of different responses, associative 
variety 13, 45 
to number of faults 13 
to physical characteristics of forms 53 
to pronunciability 48 
to R and relative entropy 53 
to rated ease of learning of pairs of stimuli 


57 

to rated similarity of meaning of pairs of 
stimuli 57 

to rated strength of associations between 
stimuli 57 


to rated strength of associations to single 
stimulus 53 

to reading rate 52 

to RT 40, 51 

tot, 40 

to word recognition thresholds 49 
reliability 41-43 
scalings 21-24, 40 
tabular comparison 17 


SUBJECT INDEX 


M, of pairs of words 


related to rated ease of learning of pairs of 
stimuli 57 
to rated similarity of meaning of pairs of 
stimuli 57 
to word recognition thresholds 59 
Мп 
defined 8 
further areas for research 60-64 
over-all summary of results of scalings 55-56 
related to age 44 
to counted frequency of occurrence of words 
47-48 
to case of learning 46 
to emotionality 46-48 
to familiarity 46 
to familiarization 44 
то т' 44 
to Мр 45 
to M, 51 
to number of different responses, associative 
variety 45 
to pronunciability 48 
to semantic differential 51 
to sex 44 
to social values 51 
to visual imagery 52 
to word recognition thresholds 49 
reliability 44-45 
scalings 24-28, 40 
tabular comparison 17 
My (polarization; see also Experimenter-supplied 
“continuous” stimuli for responses) 
defined 8 
further areas for research 60-64 
over-all summary of results of scalings 55-56 
related to counted frequency of occurence of 
words 46, 47-48 
to emotionality 48, 51-52 
to Му (see М ) 
to number of different responses, associa- 
tive variety 45, 51 
to semantic differential 51 
to short-term retention by recognition 51 
to sound-meaning fit 51 
scalings 28, 36, 40-41 
tabular comparison 17 o 
Mr (see also Experimenter-supplied “continuous 
stimuli for responses, Semantic differential) 
defined 8 
further areas for research 60-64 
over-all summary of results of scalings 55-56 
related to a (see Ма) 


SUBJECT INDEX 


toa’ (see Ма) 
to D 59 
to frequency of most frequent response 59 
to M, (see Му) 
to memory span 52 
to pronunciability 48 
to summed-letter frequency 46 
scalings 28-30, 34 
tabular comparison 17 
Massed vs. distributed trials 136 
Meaningfulness 
discrete stimuli (see а, а’, Ease of learning, 
Emotionality, Familiarity, GV, H, Latency 
ofselection, т’, Ma, Му, Mp, Mr, п, Num- 
ber of different responses, associative va- 
riety, Polarization, Pronunciability, R 
and relative entropy, Sound-meaning fit, 
Summed letter frequency, Visual imagery) 
over-all summary for meaningfulness and ге- 
lated attributes 218-219 
for meaningfulness in PA learning 219-220 
pairs of stimuli (see Rated ease of learning of 
pairs of stimuli, Rated similarity of mean- 
ing of pairs of stimuli, Rated strength 
of associations between words) 
Meaningfulness, familiarization of discrete re- 
sponse members and acquisition 
incomplete orthogonal designs 175-176 
lists, partly mixed 163 
unmixed 173 
Meaningfulness, familiarization of discrete stim- 
ulus members and acquisition 
incomplete orthogonal designs 175-176 
lists, partly mixed 163 
Meaningfulness of compound stimulus members 
and acquisition for unmixed lists 91-92 
Meaningfulness of discrete response members 
and acquisition 
anticipation and recall formats 75, 79, 283- 
291, 294-304, 310-317 
anxiety and ability 75-76 
conclusions 100-101 
constant and varied orders of presentation 
75 
individual and group administration 74 
length of list 294-304 
lists, mixed 79-80, 95-100, 294-304, 317-322 
partly mixed 78-79 
unmixed 73-78, 94-95, 260-267, 283-291, 
310-317 
naive subjects 74 
FORM 79, 317-322 
%OSM 79, 317-322 


353 


schizophrenic subjects 74 
theoretical analysis 118-119 
whole or part-whole presentation 294-304 
Meaningfulness of discrete response members 
and backward recall for unmixed lists 
80-81, 283-291, 310-317 
Meaningfulness of discrete response members 
and retention for unmixed lists 77 
Meaningfulness of discrete response members 
and transfer for unmixed lists 76 
Meaningfulness of discrete stimulus members 
and acquisition 
anticipation and recall formats 75, 79, 283- 
291, 294-304, 310-317 
anxiety and ability 75-76 
conclusions 100-101 
constant and varied orders of presentation 
75 
individual and group administration 74 
length of list 294-304 
lists, mixed 79-80, 92-94, 294-304, 317-322 
partly mixed 78-79 
unmixed 73-78, 90-92, 260-267, 283-291, 
310-317 
naive subjects 74 
ORM 79, 317-322 
%OSM 79, 317-322 
schizophrenic subjects 74 
theoretical analysis 115-118 
whole or part-whole presentation 294-304 
Meaningfulness of discrete stimulus members 
and backward recall for unmixed lists 
80-81, 283-291, 310-317 
Meaningfulness of discrete stimulus members 
and retention for unmixed lists 77 
Meaningfulness of discrete stimulus members 
and transfer for unmixed lists 76 
Meaningfulness of discrete stimulus and re- 
sponse members and acquisition 
"cross," * X" designs 81-82 
lists, mixed 84, 88-89 
partly mixed 81-82 
unmixed 81, 82-83, 85-90 
negatively correlated 88-90 
positively correlated 82-88 
Meaningfulness of discrete stimulus and ге- 
sponse members and backward recall 
lists, mixed 90 
unmixed 90 
negatively correlated 90 
Meaningfulness scaled by words vs. nonwords 
related to memory span 52 
to short-term retention by recognition 51 
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Meaningfulness, similarity of discrete response 
members and acquisition 
group administration 242-267 
incomplete orthogonal designs 268-273 
lists, partly mixed 268-275 
unmixed 233-260 
%ОВМ 233-260 
Meaningfulness, similarity of discrete response 
members and retention 
lists, unmixed 233-242 
ORM 233-242 
Meaningfulness, similarity of discrete stimulus 
members and acquisition 
group administration 242-267 
incomplete orthogonal designs 147-148, 268- 
273 
lists, mixed 147 
partly mixed 147, 268-273 
unmixed 145-146, 233-260 
ОКМ 233-260 
Meaningfulness, similarity of discrete stimulus 
members and retention 
lists, unmixed 233-242 
ОКМ 233-242 
Meaningfulness, similarity, familiarization of 
discrete response members and acquisi- 
tion 
incomplete orthogonal designs 167 
lists, partly mixed 160, 273-283 
Meaningfulness, similarity, familiarization of 
discrete stimulus members and acquisi- 
tion for partly mixed lists 160, 273-283 
Mediate associations (see Response-mediated 
associations) 
Memory span 
related toa, M, (see Ма) 
toa’, т (see Mr) 
to meaningfulness scaled by words us. non- 
words 52 
Mixed lists (see Lists) 
Multiple-association technique 
defined 13-14 
possible measures for discrete stimuli 14 
for pairs of stimuli 14 
tabular comparison 17 
Multiple choice (see Multiple word-associa- 
tion technique) 


N 


N (see Number of different associations) 
n 

defined 9 

related to Му (see Ma) 


SUBJECT INDEX 


RT (see RT) 
V-Autributes 
defined 9, 14 
related to other measures for pairs of stimuli 
58 
to rated similarity of meaning of pairs of 
stimuli 58 
N-Contiguity (ies) 
defined 9, 14 
related to other measures for pairs of stimuli 
58 
N-Different Attributes 
defined 9, 14 
related to other measures for pairs of stimuli 
58 
N-Different Contiguities 
defined 9, 14 
related to other measures for pairs of stimuli 
58 
N-Different Total 
defined 9, 14 
related to other measures for pairs of stimuli 
58 
N-Total 
defined 9, 14 
related to other measures for pairs of stimuli 
58 
to rated similarity of meaning of pairs of 
stimuli 58 
Naive subjects 74 
Number of and associations among elements 
over-all summary 223-225 
role in acquisition 195-205, 210-214 
in transfer 205-214 
Number of competing responses (see Number 
of different responses, associative variety) 
Number of different first associations (see also 
Numberof different responses, associative 
variety) defined 14 
Numberof different responses, associative variety 
related to counted frequency of occurrence of 
words 46 
to ease of reproduction of patterns 51 
to emotionality (see Emotionality) 
to familiarity (see Familiarity) 
to frequency of most frequent response 
45 
to Mg (see Ma) 
to My (see My) 
toRT 45 
to semantic differential 51 
Numberof elements of compound response mem- 
bers and acquisition 197,200-201 


SUBJECT INDEX 


summary 214 
Numberof elements of compound stimulus mem- 
bers and acquisition 
compounds of syllables or words 196-201 
meaningfulness 199 
similarity 199-200 
summary 214 
word or syllable and color compounds 201- 
205 
Numberof elements of compound stimulus mem- 
bers and transfer 
compounds to elements 206-210 
elements to compounds 205-206 
summary 215 
Number of faults related to Ma ( Ma) 


o 


ORM (see ФОКМ) 

OSM (see WOSM) 

Other measures for pairs of stimuli 

related to co-occurrence of pairs of stimuli 58 

to L-Different Total 58 
to L-Entropy 58 
to L-Latency 58 
to N-Attributes 58 
to N-Contiguity (ies) 58 
to N-Different Attributes 58 
to N-Different Contiguities 58 
to N-Different Total 58 
to № Тога! 58 


P 


Paired comparison technique scaling of mean- 
ingfulness 15 
Pairings 
1:1 defined 3 
п:1 defined 3 
1:n defined 3 
Pairs of stimulus members 
strength of association specified by probabili- 
ties or orders of word associations 105- 
110 
strength of association specified by ratings 
conjecture: reinterpretation 101-105 
summary 110 
theoretical analysis 119-120 
Partly mixed lists (see Lists) 
Percentage of occurrence of response members 
(WORM) 
acquisition 79, 233-260, 317-322 
defined 9, 317-318 
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Percentage of occurrence of stimulus members 
(OSM) 
acquisition 79, 317-322 
defined 317-318 
Phoneme-to-grapheme correspondence 
further scalings 61-62 
role in word recognition threshold 49-50 
Physical characteristics of forms 
related to familiarity (see Familiarity) 
то Ма (see Ma) 
Polarization (see Mp) defined 16 
Possible measures for discrete stimuli (see Ex- 
perimenter-supplied‘‘continuous”’stimuli 
for responses, Experimenter-supplied dis- 
crete stimuli for responses, Multiple 
association technique) 
Possible measures for pairs of stimuli (see Ex- 
perimenter-supplied*‘continuous’’stimuli 
for responses, Experimenter-supplied dis- 


crete stimuli for responses, Multiple 
association technique) 

PR defined 8 

Production method (see Multiple association 
technique) 


Prompting format of presentation 
acquisition 137-138, 284-285 
defined 284 
Pronunciability 
related to counted frequency of occurrence of 
trigrams 54 
to ease of learning 54 
to emotionality 47 
to familiarity (see Familiarity) 
to GV 54 
to Ма (see Ма) 
to My (see My) 
to M; (see Mr) 
to word recognition thresholds 49-51 
scalings 30-32 
Proportion of idiosyncratic associations, of asso- 
ciations which were single responses 
related to counted frequency of occurrence of 
words 55 
to emotionality (see Emotionality) 
to readability scores (see Readability scores) 


R 


R (redundancy) and relative entropy 
defined 12 
related to counted frequency of occurence of 
words 55 
to Mg (see Ма) 
to readability scores (see Readability scores) 
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R-S recall of stimulus members (see Backward 
recall of stimulus members) 

Rated ease of learning of pairs of stimuli 

defined 16 
related to Ma (see Ма) 
scalings 36-37 
Rated frequency of occurrence (se Familiarity) 
Rated similarity of meaning of pairs of stimuli 
measures 14, 16 
related to age 59 
to co-occurrence of pairs of stimuli 57 
to D 57 
to instructions 58-59 
to L-Entropy 58 
to logico-grammatical category 59 
to M, (see Мр) 
to .\-Attributes 58 
to N-Total 58 
to rated strength of associations between 
stimuli 57 
to synonymity 56 
to vividness of pairs of stimuli 56 
scalings 36-38 
Rated strength of associations between stimuli 
defined 101 
related to Ma (see Ма) 
to rated similarity of meaning of pairs of 
stimuli 56 
to vividness of pairs of stimuli 56 
scalings 37-38 

Rated strength of associations to single stimulus 
related to Mg (see My) 

Ratings (see Experimenter-supplied “сопипи- 
915" ти ог responses; Mp, M,, Rated 
ease of learning of pairs of stimuli, Rated 
similarity of meaning of pairs of stimuli, 
Rated strength of associations between 
stimuli) 

Reaction time (see RT) 

Readability scores 

related to Proportion of idiosyncratic re- 
sponses, 55 
to R and relative entropy, 55 
Reading rate related to M, (see Mj) 
Recall format of presentation 
acquisition 136, 165, 283-317 
backward recall 283-294, 310-317 
defined 283 

Recognition thresholds (see Word recognition 
thresholds) 

Redundancy (see R and relative entropy) 

Relative entropy (see R and relative entropy) 

Requiring subjects to produce responses (see 

also Multiple association technique) 


SUBJECT INDEX 


defined 12 
tabular comparison 17 
Responding to more discriminable features of 
stimuli 
defined and compared 210 
effects on acquisition 210-214 
summary 215 
Response hierarchies for groups of subjects re- 
lated to response hierarchies for individ- 
ual subjects 62-63 
Response hierarchies for individual subjects re- 
lated to response hierarchies for groups 
of subjects 62-63 
Response-mediated associations (also Mediate 
associations) 
awareness of and acquisition 189 
Чейпе4 and compared 121-124, 179-181 
over-all summary 223 
selectionand manipulation of potential media- 
tors 189-190 
strength of component associations 187-188 
structure and meaningfulness of stimuli 188 
subjects’ ability and acquisition 189 
subjects' reports of use in acquisition 191-195 
theoretical analysis 119-120 
Response uncertainty (see Н) 
Retention 
meaningfulness of discrete response members 
77 
of discrete stimulus members 77 
meaningfulness and similarity of discrete re- 
sponse members 233-242 
of discrete stimulus members 233-242 
not considered systematically 4 
reviews 4 
RT 
defined 9 
related to emotionality (see Emotionality) 
to frequency of pairings 45 
to H (see Н) 
to Ma (see Ма) 
ton40 
to number of different responses, associative 
variety 45 


S 


Satiation (see Familiarization) 

Satiation of discrete response members and ac- 
quisition (see Familiarization of discrete 
response members and acquisition) 

Satiation of discrete stimulus members and ac- 
quisition (see Familiarization of discrete 
stimulus members and acquisition) 

Schizophrenic subjects 74 


SUBJECT INDEX 


Semantic counts, results of counts 18 
Semanticdifferential, semantic differential scales 
(see also D, Emotionality, Familiarity, 
Мр. Му) 
defined 16 
related to associative variety 51 
to emotionality 52 
to Му (see Му) 
to Mp (see Mp) 
to sound-meaning fit 52 
relationships among scales 55 
relationship to Мр, М, 16-17 
tabular comparison 17 
used to define similarity of meaning of pairs 
of stimuli 16 
usual-unusual scale to define familiarity 55 
Semantic profile scaling 34 
Semantic similarity (see Rated similarity of 
meaning of pairs of stimuli; Similarity, 
scalings by produced common meanings; 
Similarity, scalings by selected common 
meanings) 
Serial anticipation task, reasons for not consider- 
ing 4 
Short-term retention by recognition 
related to Mp (see Mp) 
to meaningfulness scaled by words vs. non- 
words 51 
Significance of empirical findings and conclu- 
sions 
relationships between stimulus members and 
response members 228 
response members 227 
stimulus members 226-227 
Similarity 
bases and techniques of scalings 125-132 
over-all summary of effects in PA learning 220- 
221 
of results of scaling 220 
results of scalings 132-135 
scalings by common letters or phonemes 126- 
127 
by distance(s) along physical dimensions 
125-126 
by produced common meanings 127-131 
by selected common meanings 131 
by subjects’ reactions 131-132 
Similarity between discrete verbal stimulus and 
response members and acquisition 
lists, mixed 144-145 
meaningfulnessof stimulus and response mem- 
d bers 148 
Similarity, familiarization of discrete response 
members and acquisition for unmixed 
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lists 171 
Similarity of compound verbal stimulus mem- 
bers and acquisition 140 
Similarity of discrete nonverbal stimulus mem- 
bers and acquisition 
lists, mixed 151 
unmixed 150-151 
summary 152 
Similarity of discrete verbal response members 
and acquisition 
anticipation and recall formats 136, 291-294, 
305-310 
length of list 305-310 
lists, mixed 136, 305-310 
unmixed 136-138, 142-143, 291-294 
massed 25. distributed trials 136 
prompting and confirmation formats 137-138 
summary 152 
whole or part-whole presentation 305-310 
Similarity of discrete verbal response members 
and backward recall 
lists, mixed 149-150 
unmixed 291-294 
summary 152 
Similarity of discrete verbal stimulus members 
and acquisition 
anticipation and recall formats 136, 291-294, 
305-310 
length of list 305-310 
lists, mixed 136, 140-141, 305-310 
unmixed 136-142, 291-294 
massed vs. distributed trials 136 
prompting and confirmation formats 137- 
138 
summary 152 
whole or part-whole presentation 305-310 
Similarity of discrete verbal stimulus members 
and backward recall 
lists, mixed 149-150 
unmixed 291-294 
summary 152 
Similarity of discrete verbal stimulus and ге- 
sponse members and acquisition, other 
incomplete orthogonal designs 143-144 
Similarity of meaning-ease of learning of mem- 
bers of pairs and acquisition 260-267 
Single association technique 
defined 12 
possible measures for pairs of stimuli 13 
for single stimuli 12-13 
tabular comparison 17 
Social values related to Му (see Му) 
Sound-meaning fit 
related to My ( see Mp) 
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to semantic differential 51 
Speed (see RT) 
Strength of associations by probabilities or 
orders 
letter responses 15 
words 14, 20, 40, 45, 47, 52, 59 
Suggestions of experiments 
classes of variables during acquisition 230-232 
concerned with experiences prior to acquisi- 
tion 228-230 
Summed letter frequency related to M; (see Mr) 
Symbolic training (see Acquired distinctiveness 
training) 
Synonymity related to rated similarity of mean- 
ing of pairs of stimuli 56 


q 


Theoretical analyses 
approaches 121-124 
overview 111-113 
recognition and association responses 113-114 
relationships between stimulus and response 
members 119-120 
response members 118-119 
similarity 114-115 
stimulus members 115-118 
lo 
defined 9 
related to M, (see Ма) 
Transfer (see also Backward recall of stimu- 
lus members, Transfer from compounds 
to elements, Transfer from elements 
to compounds) 
meaningfulness of discrete response mem- 
bers 76 
of discrete stimulus members 76 
not considered systematically 4 
reviews 4 
Transfer from compounds to elements 206-210 
Transfer from elements to compounds 205-206 
Transitional probabilities for letters (see also 
Associations among elements) 19 
Transitional probabilities for phonemes (see 
also Associations among elements) 20 


U 


Unmixed lists (see Lists) 
Usual-unusual (see Familiarity) 


SUBJECT INDEX 


У 


Verbal discrimination task, reasons for not 
considering 4 
Visual imagery (see Distinctiveness of visual 
image-visual imagery) 
Vividness of pairs of stimuli 
related to rated similarity of meaning of 
pairs of stimuli 56 
to rated strength of associations between 
stimuli 56 
scaling 37 
У 


Whole or part-whole presentation 
acquisition 294-310 
defined 294 
Word association 
multiple association technique 13-14, 17 
normative studies 20, 40 
possible measures for multiple associations 
to pairs of stimuli 14 
for multiple associations to single stimuli 
14, 16 
for single associations to pairs of stimuli 13 
for single associations to single stimuli 12 
semantic differential 16 
single association technique 12-13, 17 
tabular comparison 17 
Wordness (see Ма) defined 16 
Word or syllable and color compounds 201-205 
Word recognition thresholds 
influence of strength of competing responses 
53 
related to counted frequency of occurrence 
of bigrams 50-51 
to counted frequency of occurrence of tri- 
grams 50-51, 53 
to counted frequency of occurrence of 
words 53 
to emotionality (see Emotionality) 
to experienced frequency in experimental 
context 53 
to familiarity (see Familiarity) 
to Ма (see Ма) 
to Ма of pairs of words 59 
to My (see Mn) 
to pronunciability (see Pronunciability) 


2 


Za' defined and normative values 30 


